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FOREWORD

The Army's Military Intelligence (MI) Branch is fielding new
intelligence/electronic warfare (IEW) systems. These will impose
operation and maintenance demands on the soldier that have not
been seen before. To ensure that intelligence missions are
effective, there is a growing need for personnel proponents,
training developers, combat developers, and equipment designers
to match soldier capabilities and equipment requirements and,
where necessary, identify training actions that improve the nan-
machine interface.

The U.S. Army Research Institute for the Behavioral and
Social Sciences, through its Fort Huachuca Field Unit, has
sponsored research to develop techniques and methods that
evaluate the ability and skill capabilities and demands associ-
ated with MI Military Occupational Specialties and new IEW
systems. The Job Comparison and Analysis Tool (JCAT) described
in this report is an analytical technique that has been tailored
to MI man-machine assessments. JCAT will form the foundation for
basic analysis and provide data useful in identifying training
and other initiatives to improve the match between soldier and
equipment.

EDGAR M. JOHNSON
Technical Director
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DEVELOPMENT AND APPLICATION OF A MILITARY INTELLIGFNCE (MI) JOB

COMPARISON AND ANALYSIS TOOL (JCAT)

EXECUTIVE SUMMARY

Requirement:

New intelligence/electronic warfare (IEW) systems are being
developed and fielded throughout the 90s. For this equipment to
fulfill its missions and meet its capabilities, trained soldiers
skilled in operations and maintenance must be available. There
is a need for analysis methods that can determine the suitability
of existing MI military occupational specialties (MOS) for meet-
ing IEW system demands. Research sponsored by the U.S. Army
Research Institute for the Behavioral and Social Sciences (ARI)
is developing such methods.

Procedure:

As part of an MI MOS-IEW analysis method, the Job Comparison
and Analysis Tool (JCAT) was developed to identify MOS capabili-
ties and IEW system demands in terms of abilities, skills, and
intelligence production activities. Its origins can be found in
the Manual for the Ability Requirements Scales (MARS) developed
by E. A. Fleishman and associates and the Job Abilities Software
System (JASS) developed by P. RosRmeissl and others at ARI. JCAT
embodies flow diagram decision methods and scalars from this
earlier work; the methodology has been expanded to address an MI
dimension in terms of intelligence production activities. The
technique has been used in a test application at the U.S. Army
Intelligence Center and School (USAICS) at Fort Huachuca to
collect abilities and skills data for the seven MOS comprising
the 96 Career Management Field (CMF).

Findings:

The research reported .o, .e resulted in findings in two
areas. With regard to JCAT • :iqn and effocti\'*.s

1. The test application o. "'CAT to the 96 CMF demonstrated
its potential utility as & fbod for collecting abili-
ties and skills data for MI MO0

2. For enhanced value to USAICS, tailoring the generic
MARS and JASS forms and procedures into JCAT with
specific MI features is desirable.
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3. Further development and test applications of JCAT with
respect to MOS capabilities and IEW system demands are
required.

With regard to findings pertaining to the 96 CMF, initial
analysis of the abilities and skills data indicates

1. There is a common core of abilities and skills that can
be found in each of the 96 CMF MOS.

2. Heavy requirements exist with respect to communication,
conceptual, reasoning, and speed-loaded skills.

3. MOS involved with substantial and major equipment
require psychomotor or gross-motor skills in addition
to the core requirements.

4. Of eight intelligence production activities, "COLLECT-
ING DATA" made the heaviest demands, although relative
activity demand varies with MOS.

Utilization of Findings:

The findings with respect to the design and use of JCAT will
be used to refine the method so that it may be used to collect
abilities and skills data pertaining to MOS of the C CMF and 33
CMF. JCAT will also be used within the framework of MANPRINT and
the materiel acquisition process to identify ability and skill
requirements of new IEW systems. Ultimately, these data will be
used with other MI-MOS analysis methods to determine the suit-
ability of existing MOS to meet IEW system demands.

The 96 CMF data collected as a result of this effort repre-
sent a rich resource of abilities and skills data that can be
used in a variety of important ways in addition to assessing MOS-
IEW suitability. These include MOS comparisons, CMF evaluation,
training evaluations, training needs assessments, and MOS struc-
turing, among others.
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DEVELOPMENT AND APPLICATION OF A YtLITARY INTELLIGENCE (MI)
JOB COMPARISON AND ANALYSIS TOOL (JCAT)

Requirements for MI Military Occupational

Specialty (MOS) Analysis

MI MOS-Intelligence/Electronic Warfare (IEW) System Issues

The purpose of this research is to develop analytical methods
that can be used to deal with MI MOS-IEW issues. The key MI MOS-IEW
issue that is being addressed here is

What existing, modified, or new MOS are best suited to
operate and maintain existing and emerging IEW equipment?

"MI MOS-IEW issues," in the present context, are issues
concerning the relationship betwein MI MOS requirements and
equipment characteristics, task demands, organizational
structure, and other manpower, personnel, and training (MPT)
variables. Developing answers to these issues ultimately
involves considerations pertaining to man-machine interfaces,
personnel characteristics, equipment design, training,
occupational structure, organization, doctrine, equipment, and
force structure, among other concerns.

The issues today are framed in the Army Intelligence Master
Plan (AIMP), as well as the Draft MI 2000 White Paper being
prepared for the Deputy Chief of Staff for Operations (DCSOPS).
In addition to changes in traditional MI missions, there may be
new missions as well. In terms of the soldier, these changes
mean the MI job will become much harder. More work will have to
be accomplished with fewer soldiers. Increased understanding of
electronics and computers will be necessary in order to use MI
technology. To operate effectively in the projected AIMP
environnent, the soldier will have to meet increasingly more
difficult job demands. Training will be more critical for skill
acquisition and retention. The Draft MI 2000 White Paper asserts
that training will be a critical requirement if the Army is to
leverage the technology required to meet its MI needs.

Reauirements and Uses of an MI MOS-IEW Analysis Method

Despite the need, there are few analytical methods available
for systematically and quantitatively assessing and evaluating MI
MOS-IEW issues. There is need for an "MI MOS-IEW analysis
method" that Army personnel and training planners as well as the
combat developers can use in place of the less systematic steps
they often take in the face of urgent decision requirements. An
MI MOS-IEW analysis method constitutes a set of tools and related
databases that can be used to define, analyze, and develop
answers to the critical MOS-IEW issues facing the MI branch.



Reauirements for an MI MOS-IEW Analysis Method. An MI MOS-IEW
analysis method must meet four requirements. First, the method
must be helpful in defining the scope and parametors of MI MOS-
IEW issues. These issues usually are complex, engaging a variety
of different concerns including personnel characteristics, task
composition, training impacts, and mission performance, among
others. Therefore, the method must provide an ability to frame
the MOS-IEW issue effectively so key parameters and tradeoffs can
be addressed.

Second, the method must be able to identify soldier
capabilities in terms that can be used to address a variety of
job performance questions. In particular, there is a need to be
able to describe soldier capabilities in relation to personnel
characteristics.

Third, the method must be able to identify IEW system demands
in terms of the job performance requirements necessary to operate
and maintain existing and new IEW equipment at a level
appropriate for meeting mission requirements. For purposes of
addressing MI MOS-IEW issues, the method must be able to
translate equipment-oriented features into terms suitable for
assessing soldier impacts.

Finally, the MI MOS-IEW analysis methods must provide a means
to crosswalk between soldier capabilities and IEW system demands.
Can existing MOS provide the capabilities required to operate
and maintain new IEW systems? Do the demands of new systems
require changes in the task composition of existing MOS? What
training demands are created as result of fielding new IEW
systems? In sur, when is there a match between system demands
and soldier capabilities and when is there a mismatch? And, when
a mismatch occurs, how can the MOS capabilities and IEW system
demands be made compatible?

Uses of an MI MOS-IEW Analysis Method. There are many potential
uses of an MI MOS-IEW analysis method. Of immediate interest are
its uses to assess the suitability of MI MOS to operate and
maintain new IEW equipment and to identify training needs.

Much of the demand to address MI MOS issues relates to
ensuring that MOS exist to support the introduction of new IEW
systems. To address these issues, all of the features associated
with the analysis method are critical: problem definition, MOS
analysis, IEW system demands, and equipment-soldier crosswalks.
The IEW system acquisitions currently underway as well as the
projections reflected in existing MI plans including the AIMP
accentuate the need for carefully matching system demands and
soldier capabilities.
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The analysis method also will have an important role in
assessing training needs. By its very nature, the method should
facilitate the identification of job performance requirements and
assessments of soldier capabilities. Gaps point to potential
training needs. The method should provide a systematic and
quantitative way to define training requirements in order to meet
IEW system demands.

In addition to these two uses which are a focus of this
research, there are potentially many others. These include
evaluating MOS and career management field (CMF) structures and
redesigning or restructuring existing MOSs and CMFs.

MI MOS-IEW Analysis Framework and Taxonomy

Figure 1 presents a conceptual framework for the MI MOS-IEW
analysis method. There are three critical dimensions to the
method which ultimately provide the capability to assess the
suitability of soldier capabilities to meet IEW system demands.

First, there is a need to systematically identify and
quantify soldier capabilities in terms of the existing MOS and
CMF supply. Second, there is a need to identify the IEW system
demands in a similar fashion. For these purposes, both the
capabilities and demands must be specified in terms of job
performance characteristics. Third, methods are needed to
crosswalk between soldier capabilities and equipment demands,
determining whether "good" matches exist or not.

A key to this analysis framework is an MI MOS taxonomy which
identifies dimensions for defining job performance
characteristics which can be used to relate equipment demands and
soldier capabilities. Table I presents such a taxonomy. The
taxonomy is based on a sequential process starting with micro-
level dimensions directly bearing on the soldier's tasks and
leads to macro-level variables highlighting impact on MOS
aggregates and the CMF (Muckler, Seven, & Akman, 1990a).

An Initial Focus: & Techniaue for Assessing Abilities and Skills

To build an MI MOS-IEW analysis method, there are
requirements for the specification, development, and
demonstration of many analytical components. The MI MOS taxonomy
identifies many attributes, all of which have varying degrees of
importance depending upon the specific issue being addressed.

In this research, "abilities and skills" has been selected as
a point of departure because of (1) its importance in describing
both soldier capabilities and equipment demands, (2) the absence
currently in the MI community of any systematic method for

3



MI MOS ANALYSIS METHOD

SUPPLY MI MOS TAXONOMY DEMAND

MI MOS ISSUES

EOT-MOS SUITABILITY

IEW TRAINING NEEDS

MOS & OMF STRUCTURE

Figure 2.. Conceptual framework for MI MOS-IEW analysis method.
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Table 1

A Taxonomy for Evaluating MOS Issues

8. JOB-LMVML VARIXBLLS

A. CRITICAL TASK VARIABLES
1. Workload Demands
2. Physical Demands
3. Skill Requirements
4. Adverse Environments
5. Organizational Requirements
6. Performance Requirements

B. SOLDIER CHARACTERISTICS
1. Educational Requirements

a. Educational Level
b. Reading Level

2. Mental Category
3. Physical Abilities (PULHES)
4. Abilities and Skills

a. Cognitive Abilities
b. Perceptual Abilities
c. Psychomotor Abilities
d. Flexibility and Coordination
a. Strength and Stamina

5. Work Attitudes
a. Work Orientation
b. Dependability

6. Special Requirements

1I. NOS-LNVUL VARIABLES

A. SELECTION (ASVAB) CRITERIA

B. TRAINING REQUIREMENTS

C. ACCESSION RATES
D. RETENTION RATES

E. PAYGRADE DISTRIBUTION

IX1. CXN-LEVEL VARIABLES

A. TRAINING REQUIREMENTS

B. ACCESSION RATES

C. RETENTION RATES

D. PAYGRADE DISTRIBUTION
E. CAREER FIELD STRUCTURE AND MANAGEMENT

5



producing such descriptions, and (3) the body of past research
providing a strong theoretical basis for methodological
development.

Developing the slice of an MI MOS-IEW analysis method that
focuses on abilities and skills will provide a sound foundation
for further methodological development. At the same time, that
portion of the analysis method can have immediate utility for the
Army in beginning to assess MI MOS-IEW issues. What will remain
from a research perspective is a requirement for additional
techniques for analyzing other taxonomic dimensions as well as
methods for assessing tradeoffs among the various parameters.

This report focuses on the development of a technique for
systematically and quantitatively assessing the abilities and
skills associated with existing MOSs and emerging IEW systems.
The technique is called the "MI Job Comparison and Analysis
Tool," or JCAT.

6



Development of JCAT: Methodological, Psychometric, and
Conceptual Issues

In the research which has been undertaken to describe human
job performance, most efforts can be associated with one of four
basic approaches: the behavior description approach, the
behavior requirements approach, the ability requirements
approach, and the task characteristics approach (Fleishman &
Quaintance, 1984, p. 55). Searching for a systematic and
quantitative method with which to address abilities and skills
with respect to MI MOS-IEW issues, initial efforts were grounded
in the ability requirements approach out of which JCAT has been
developed.

Once criteria were established, the literature yielded an
existing method, the Manual for Abilities Requirements Scales
(MARS) (Fleishman & Quaintance, 1984, Appendix B), as an
appropriate foundation. Some modifications were needed for this
application. The flow diagram approach already available for 40
abilities had to be expanded to 52 abilities; that expansion
became Part A of the test instrument. Scales for quantifying
each ability were adapted from the same source; these scales
became Part B of the test instrument. These two parts were then
pre-tested for two MOSs using a panel of 13 raters. In analyzing
the results of the pre-test, the abilities were clustered into
subsets to make them more tractable. The results of the pre-
test were reported in an earlier document (Muckler, Seven, &
Akman, 1990b). Additional data from that pre-test are included
in this chapter where pertinent to a specific issue.

Based on the results of the pre-test, changes in wording, in
number of abilities, and in sequence of abilities were made in
Part A, Part B was given an additional set of anchors and was
restructured, and Part C was added to obtain information relevant
to eight intelligence production activities. The revised test
instrument, Parts A, B, and C, was used to collect data on all
seven MOSs in the 96 CMF. Data from 65 subject matter experts
(SMEs) were obtained and are presented and discussed in the next
chapter. The rest of this chapter discusses in greater detail
the methodological, psychometric, and conceptual issues that
arose, and the resolutions that were adopted, during the various
stages of the development of JCAT.

Sblccting an ADDroiPMthod

From the technology of industrial/organizational and
engineering psycholoqy, there were many candidate tools and
methods that could hAve been used for this program (cf.,
Fleishman & Quaintance, 1984). In selecting an appropriate
method, a key decision step was the specific focus for the
initial effort. A taxonomic effort (Muckler, Seven, & Akman,



1990a) had identified 12 major dimensions at the job level alone
for a set of military intelligence jobs.

It was possible to develop an instrument that either made an
attempt to cover all 12 major variablea, some subset of the 12,
or concentrate on one of the 12. The latter approach was chosen.
Emphasis was placed on ability and skill requirements.
Measurement of ability and skills was required from two points of
view:

1. The method had to be able to extract the ability and
skill requirements and danid" from new IEW systems and
jobs, and

2. The method had to be able to specify the ability and
skill ca~abilities of existing MI soldiers.

Thus, the method had to assess both job demands and personnel
capabilities.

The MARS Method: Choosing the Abilities Set

More than a quarter century of research aimed at developing
the ability requirements approach has occurred by now. Much of
the recent work has been done as part of the Taxonomy Project,
partially sponsored by the Army Research Institute (ARI). The
results of this research are reflected in four areas that are
relevant to JCAT and discussed below: (1) identification and
definition of abilities and skills, (2) techniques for
determining the presence or absence of abilities and skills as
required for task performance, (3) methods for measuring how much
of the abilities and skills are necessary, and (4) decision aids
in estimating ability requirements.

Identification and DefinitJolk of Abilities and Skills. A key
element in developing a mnethod is establishing the abilities and
skill taxonomy which will provide the framework for analysis.
There are several ta:ucnomies that could serve this function with
well-defir,-d and -3ipirically based dimensions. The most useful,
hLcuver, appoars to be MARS developed by Fleishman and his
associates. The 1984 version of MARS has 52 defined dimensions,
all measurable, which are shown in Table 2.

This taxonomy was selected for a number of reasons: First,
it has been widely tested and used in a wide variety of civilian
and military jobs and tasks. Second, it has been extensively
used for a considerable number of military jobs and systems,
including the Howitzer Improvement Program (HIP) and the Stinger
missile, among others. Third, analytical methods are available

I



Table 2

MARS* Abilities and Skills Dimensions

1. ORAL COMPREHENSION 27. GLARE SENSITIVITY
2. WRITTEN COMPREHENSION 28. GENERAL HEARING
3. ORAL EXPRESSION 29. AUDITORY ATTENTION
4. WRITTEN EXPRESSION 30. SOUND LOCALIZATION
5. MEMORIZATION 31. SPEECH HEARING
6. PROBLEM SENSITIVITY 32. SPEECH CLARITY
7. ORIGINALITY 33. VISUALIZATION
8. INDUCTIVE REASONING 34. STATIC STRENGTH
9. CATEGORY FLEXIBILITY 35. EXPLOSIVE STRENGTH

10. DEDUCTIVE REASONING 36. DYNAMIC STRENGTH
11. INFORMATION ORDERING 37. TRUNK STRENGTH
12. MATHEMATICAL REASONING 38. STAMINA
13. NUMBER FACILITY 39. EXTENT FLEXIBILITY
14. FLUENCY OF IDEAS 40. DYNAMIC FLEXIBILITY
15. TIME SHARING 41. GROSS BODY EQUILIBRIUM
16. FLEXIBILITY OF CLOSURE 42. SPEED OF LIMB MOVEMENT
17. SPEED OF CLOSURE 43. GROSS BODY COORDINATION
18. SELECTIVE ATTENTION 44. MULTI-LIMB COORDINATION
19. PERCEPTUAL SPEED AND ACCURACY 45. WRIST FINGER SPEED
20. SPATIAL ORIENTATION 46. FINGER DEXTERITY
21. NEAR VISION 47 MANUAL DEXTERITY
22. FAR VISION 48. ARM HAND STEADINESS
23. NIGHT VISION 49. CONTROL PRECISION
24. VISUAL COLOR DISCRIMINATION 50. RATE CONTROL
25. PERIPHERAL VISION 51. REACTION TIME
26. DEPTH PERCEPTION 52. CHOICE REACTION TIME

* Fleihman, E. A. • Quaintance, M.K. (1984) Taxonomies of
hu-.nL~DerfgapIn L_,.The description of human tasks.
Orlarifo: Academic Press
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to extract information about each of these abilities from
narrative descriptions of the tasks for new systems; empirical
measurement is not essential. Fourth, the methods associated
with MARS have been shown in previous applications to give high
reliability for the identification of abilities and skills that
may be needed for new IEW system tasks. Fifth, the information
derived can be compared with the capabilities of the existing and
appropriate MOSs which might be called upon to perform the new
IEW system jobs and tasks.

Techniaues for Determinina Ability and Skill Reauirements.
Coincident with the development of an abilities and skills
taxonomy has been the formulation of ability rating procedures.
Generally, these techniques have focused on the use of task
descriptions by raters who make judgements whether an ability is
present or absent in a given task. Experimentation has led to
greater specificity in the ability definitions, expansion of the
abilities list, and more precise measurement, all of which has
bean incorporated in MARS (Fleishman & Quaintance, 1984, p. 315).

Methods for Ratina How Much Ability is Resuired. Almost in
parallel with the question of whether or not an ability is
required came the question, "How much?" Ability rating scales
have been the focus of considerable research. An initial
approach was based on rating the abilities as "not involved,"
"baseline," or "critical." Results from this approach have led
to refinements ultimately based on a seven point behaviorally
anchored scale in which high, low, and middle level task examples
are provided as anchors (Theologus, Romashko, & Fleishman, 1973).

Research supports three conclusions regarding the utility of
the scaling methodology which has been developed as part of the
ability requirements approach. First, the seven point scale with
high and low anchors is a statistically reliable tool for
assessing amount of ability required. Second, having personnel
experienced with the task being rated is not an essential
prerequisite for using the scales. And third, the rating
technique can be used by raters without specific expertise in
psychological assessment methods (Fleishman & Quaintance, 1984,
p. 321).

Decision Aids for Estimating Ability Reauirements. A decision
aid based oi: binary flow diagrams for 40 of the abilities listed
in Table 2 had been developed by which an abilities profile could
be derived for any human job or task that can be described in a
narrative suua ry (Mallamad, Levine, & Fleishman, 1980). The
basic form of this method consists of flow diagrams incorporating
questions which ask the rater to identify the presence or absence
of need foie An ability. The diagrams are supplemented by a
scaling procedure to address the "amount" of the abilities

e-squlred. A c•ciputer version of this methodology was later
(leveloped to furt-r promote the utility of this approachl this

10
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has been called the "Job Assessment Software System (JASS)," used
for analysis of weapon systems personnel requirements
(Rossmeissl, et al., 1983).

Both the earlier flow diagram form and the computer-based
methods, however, were based on only 40 of the abilities and
skills listed in Table 2. The flow diagram format had to be
expanded to include all 52 MARS dimensions. After the pro-test,
the number of abilities was reduced from 52 to 50 to remove what
appeared to be unnecessary repetition. The result is presented
in Appendix A.

A crucial point was that the method had to provide compatible
dimensions and easily transformable variable language for demand
and capabilities evaluation. The language describing one had to
be easily transformed into the language of the other. By
selecting MARS, this problem was minimized, since both demands
and capabilities can be evaluated using the same set of
dimensions.

Two penalties were paid by selecting an evolution of MARS for
this project. First, MARS is restricted to abilities and skills.
Other techniques, such as McCormick's Position Analysis
Questionnaire (PAQ), have a much broader scope, although the PAQ
does not deal directly with or measure job abilities and skills.
(See Paterson & Bownas, 1982).

Second, it is traditional in this context to try and extract
"1KSA" or knowledge, skills, and abilitiesi MARS is well-suited
for the last two, but does not attempt to measure knowledge
relevant to a job or possessed by an individual performing that
job. Yet it is probable that in actual job performance many of
the MARS abilities are very much intertwined with knowledge,
whether it is domain knowledge (knowledge of data, facts, etc.)
or procedural knowledge (knowledge of rules for using facts and
data).

Future work will be needed to add "knowledge" to the
measuring technique. It is unfortunate that there appear to be
very few well-developed ways of extracting knowledge in skill
acquisition in such theories as cognitive engineering (see
Rasmussen, 1986).

Clarifying Two Pairs of Abilities

Subsequent reexaminations of the list of 52 abilities
suggested that a possible redundancy existed in two pairs of
abilities:

" ORAL COMPREHENSION (#1) and SPEECH HEARING (#31)
" ORAL EXPRESSION (#3) and SPEECH CLARITY (#32)

11



Considering the definitions of these abilities reinforces an
impression of redundancy:

ORAL COMPREHENSION: The ability to understand spoken
English words and sentences.

SPEECH HEARING: The ability to learn and understand the
speech of another person.

ORAL EXPRESSION: The ability to use English words or
sentences in speaking so that others
will understand.

SPEECH CLARITY: The ability to communicate orally in a
clear fashion understandable to a
listener.

The first pair deals with understanding speech. The second pair
deals with producing understandable speech. Are the two members
of each pair evaluating the same thing? Are both members of each
pair adding something useful, or could the list of abilities be
reduced without losing important data?

One way of answering is to look at the questions posed. In
judging the need for ORAL COMPREHENSION, the rater is asked
whether or not it is "necessary to listen to and understand
spoken English sentences." The question for SPEECH HEARING is
"Is it necessary to understand the speech of another person?"
Aside from the specification of English as the language in one
case and not in the other, the questions being asked are much the
same. In one case "listen to" is explicit, and in the other it
is implicit, but certainly having to "listen to and understand"
speech is the issue in both cases. To assess the need for ORAL
EXPRESSION, a rater is asked whether or not it is necessary to
"communicate through speaking so that others will understand."
In judging the need for SPEECH CLARITY the rater is asked whether
or not it is "necessary to speak in a clear fashion
understandable to a listener." For this latter pair, the basic
issue is speaking understandably. Perhaps in its emphasis on
clearness, SPEECH CLARITY could be seen as a more narrowly
defined ability, but it is a distinction that seems unlikely to
produce a difference in judgement. Within each pair of
ubilities, either both abilities would seem to be needed or

Anotche'r way of answering these questions is to look at the
responses ol the 13 raters for the two sample MOSs used in the
feasibility test of thle tool (Muckler, Seven, & Akman, 1990b).
Table 3 summarizes the data obtained. For the first part of the
assessment, the identification of necessary abilities, the
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Table 3

Rater Responses in Using Abilities (1,31) and (3,32)

ABILITY XNTCN ABILITY MATCH
O(8 BTATISTIC

1 31 3 32

97E: NUMBER OF RATERS 13 13 13 13

97E: MEAN 5.8 5.5 5.5 5.5

97E: STANDARD DEVIATION 0.4 0.9 0.8 0.7

97E: VARIANCE 0.2 0.8 0.6 0.5

96H: NUMBER OF RATERS 12 12 13 13

96H: MEAN 4.7 5.0 5.2 5.2

96H: STANDARD DEVIATION 0.9 0.9 1.1 0.8

96H: VARIANCE 0.8 0.9 1.2 0.6
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responses were redundant. In evaluating 96H, 12 of the 13 raters
considered ORAL COMPREHENSION necessary, and the same 12 said
SPEECH HEARING was needed. In evaluating 97E, all 13 raters
included both abilities. With respect to ORAL EXPRESSION and
SPEECH CLARITY, both were selected for both MOSs by all 13
raters. Thus, there was no case in which a rater picked one
member of a pair but not the other. On the basis of these data,
it appears that one member of each pair could be eliminated
without loss of needed information.

The summary statistina for both pairs indicate a high
agreement between the values assigned to one member of a pair and
those assigned to the other. The slight distinctions discussed
above, the narrower focus of the SPEECH HEARING and SPEECH
CLARITY questions, could be expected to produce slight
differences in the values assigned to the abilities. The data
indicate that raters made distinctions, although small ones, when
judging how much the ability was needed.

A third way of looking at this problem is to compute
correlations between the pairs of abilities for each MOS and all
subjects in the pro-test data. Product moment correlations are
shown in Table 4 for 97E, 96H, and all pro-test subjects
combined. Further, correlations are computed for (1,31) and
(3,32) ability pair comparisons. If the pairs are measuring the
same thing, then the correlations should be very high. Between
ORAL COMPREHENSION and SPEECH HEARING, the correlations are
reasonably high, but between ORAL EXPRESSION and SPEECH CLARITY,
lower correlations are recorded. These data suggest that the
pairs have considerable overlap and common variance but that
there may be some unique variances associated with each. Much
more methodological data would be needed to settle this point.

However, it seems reasonable to conclude from all of this
that SPEECH HENRING is included in ORAL COMPREHENSION, that
SPEECH CLARITY is included in ORAL EXPRESSION, and that raters
evaluated them consistent with that conclusion. Therefore, in
refining the method, and in the interest of keeping the
evaluation procedure fts concise and brief as possible, the number
of abilities includel in the assessment was reduced from 52 to
50. ORAL COMPREHENSION and ORAL EXPRESSION were retained; SPEECH
HEARING and SPEECH CLARITY were dropped. Fleishman and Mumford
(1989) have also dropped these same two abilities from the latest
MARS listing of abilities, so it also stands at 50 abilities.

Orderina and Clustering Abilities

Related to the issue of which abilities the assessment tool
should include is the question of how those abilities should be
grouped or clustered, if at all. Trying to consider 50
individual abilities without some categorizing can present a
formidable challenge. If like abilities can be grouped, drawing

14
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Table 4

Correlations between Paired Abilities

ABZLXTY COMPARISONS
SUI•CT SAMPLE

1- 31 3- 32

971 r ..59 r - .25

97H r - .88 r - .68

All Ss r -. 81 r -. 52

15
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conclusions from the data may be made somewhat easier. To try to
provide help in structuring the results, a tentative set of eight
clusters was formulated:

COMMUNICATION ABILITIES
CONCEPTUAL ABILITIES
REASONING ABILITIES
SPEED-LOADED ABILITIES
PERCEPTUAL ABILITIES: VISION
PERCEPTUAL ABILITIES: AUDITION
PSYCHOMOTOR ABILITIES
GROSS MOTOR ABILITIES.

Although useful because they made it possible to think in terms
of an area of abilities (e.g., Communication Skills) rather than
separate individual abilities (ORAL COMPREHENSION, WRITTEN
COMPREHENSION, etc.), this first version of clustering contained
some inconsistencies, some imbalances, and some possible
redundancies (the latter discussed in the preceding section).
Further consideration of the relationship between abilities led
to a re-assignment of some abilities within the eight clusters.
A listing of these revised clusters and of the abilities grouped
within them is shown in Table 5.

Once the clusters had been revised, it was decided for the
sake of consistency, ease of administration and analysis, and
coherence of topics treated, that the order of the questions in
the flow diagrams should be changed to match the order of
abilities shown in the table. Before this decision was made,
some questions had to be addressed: Does the order in which the
abilities are presented make any significant difference in rater
responses? Should the abilities be presented in random order
without regard to the relationships between them? For example,
should the questions dealing with visual abilities be together,
or should they be scattered throughout the diagram pages? No
data are available to answer these questions. However,
experience with the method suggests that the order of abilities
is not critical.

A more efficient presentation is achieved by clustering
questions according to their focus (verbal, cognitive, visual,
etc.). A detailed inspection of the questions contained in the
flow diagrams of the first part of the assessment package
revealed an interdependency between the questions. Preliminary
questions set the stage for questions directed to more than one
ability. If the order of presentation was randomized, the
preliminary questions would have to be repeated for each of the
subsequent dependent questions. While it would be possible to
treat each question independently, the repetition would result in
a considerably expanded instrument. Clustering the abilities
achieves an efficiency of presentation. Words, space, and
rater's time are saved. The instrument is fairly long, and
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Table 5

Revised List of Abilities and Clusters

COMMUNICATION SKILLS: 1. Oral Comprehension
2. Written Comprehension
3. Oral Expression
4. Written Expression

CONCEPTUAL SKILLS: 5. Memorizatioi
6. Problem Sensitivity
7. Originality
8. Fluency of Ideas
9. Flexibility of Closure

(Pattern Recognition)
10. Selective Attention
11. Spatial Orientation
12. Visualization

REASONING SKILLS: 13. Inductive Reasoning
14. Category Flexibility
15. Deductive Reasoning
16. Information Ordering
17. Mathematical Reasoning
18. Number Facility

SPEED-LOADED SKILLS: 19. Time Sharing
20. Speed of Closure
21, Perceptual Speed and Accuracy
22. Reaction Time
23. Choice Reaction Time

PERCEPTUAL SKILLS: VISION 24. Near Vision
25. Far Vision
26. Night Vision
27. Visual Color Discrimination
28. Peripheral Vision
29. Depth Perception
30. Glare Sensitivity

PERCEPTUAL SKILLS: AUDITION 31. General Hearing
32. Auditory Attention
33. Sound Localization

PSYCHOMOTOR SKILLS: 34. Control Precision
35. Rate Control
36. Wrist Finger Speed
37. Finger Dexterity
38. Manual Dexterity
39. Arm Hand Steadiness
40. Multi-Limb Coordination

GROSS MOTOR SKILLS: 41. Extent Flexibility
42. Dynamic Flexibility
43. Speed of Limb Movement
44. Gross Body Equilibrium
45. Gross Body Coordination
46. Static Strength
47. Explosive Strength
48. Dynamic Strength
49. Trunk Strength
50. Stamina
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making it longer still so that the abilities could appear in
random order was deemed unnecessary, and inappropriate in the
present context. But the question of the actual impact, if any,
of the order of presentation of abilities could only be answered
experimentally by a large methodological study comparing
different sequences of abilities.

When the number of abilities was expanded from 40 to 52 in
preparing the flow diagrams for the pre-test, the question of
placement of the additional abilities had arisen. As a temporary
expedient, the 12 additions were inserted between SPATIAL
ORIENTATION and VISUALIZATION. The new additions all dealt with
perceptual skills, and the then-existing 40 abilities flow
diagram set contained a boxed interjection saying that "Most
tasks require the person to attend to, perceive, and evaluate
sensory information in the environment. This information is
usually in the visual or auditory modes. The 200-level questions
refer to this sensory information." Therefore, it was judged
appropriate to insert the new abilities in that section of
questions. They were put on the pages immediately preceding the
switch from 200-level to 300-level questions. The inserted
abilities became numbers 21 through 32 in the pre-test packages.

In revising Part A after the pre-test, the issue of
explanatory boxes such as the one just described arose once the
decision had been made to group abilities according to cluster.
In the early diagrams, there was only one explanatory box, the
one talking of sensory information. Either that box had to be
dropped or additional boxes explaining each of the other clusters
had to be generated. It was decided that whatever orienting
value such boxes had for raters was more than offset by the
disadvantages of including them. Using such boxes at the
beginning of each cluster would not only interrupt the flow f
the questions, it would also increase the length of the
instrument and the time required to work through it. The
questions in the diagrams themselves provide adequate
orientation. Therefore, the existing explanatory box was dropped
from the revised version of the diagrams, and the clusters were
used as an ordering scheme but were not discussed as part of the
presentation of abilities.

In addition to changes occasioned by the re-ordering of
abilities to conform to the order of clusters, some of the
pathways within the diagrams were restructured to reflect
consideration of how and when raters should be routed around
certain ability questions rather than having to read and answer
each one. For example, if a rater judges that in performing a
task it is not necessary to know and use language, it is
reasonable to route that rater around the questions asking about
reading, writing, and 3peaking language. In effect, we presume
that if a rater says "no" to language use, that rater would also
say "no" to the use of written or spoken versions of language,

18



and to ask him to respond to questions already asked and answered
would reduce the acceptability of the instrument to the rater as
well as its efficiency. Therefore, certain "no" responses were
used as a by-pass criterion.

There were other instances in the earlier version of the
instrument in which answering "yes" to one ability precluded the
rater's being asked the qualifying questions for another ability.
For example, if the pathway was carefully followed, a rater
selecting REACTION TIME would never be asked questions relating
to CHOICE REACTION TIME. An examination of the data from the 13
raters in the pre-test showed that at least three raters (three
of the four Army raters and both of the MI SMEs) chose both
REACTION TIME and CHOICE REACTION TIME as necessary for tasks in
MOS 96H. Since none of the other raters selected both of these
abilities for 96H, and since no raters selected either of these
two abilities as necessary for MOS 97E, these other raters may or
may not have followed the prescribed pathways strictly.
Nonetheless, the three raters most familiar with the jobs they
were rating (the two MI SMEs and the MI training specialist) let
their understanding of the job take precedence over the
technicalities of the flow diagrams. This judgement seemed sound
and so the entire set of diagrams was reviewed, and revisions
were made in them so that raters no longer need choose between
the realities of the job and the requirements of the question-
presentation format. There may be job contexts in which the
focus of the task being rated is so narrow that a choice should
be made between closely related abilities (e.g., between REACTION
TIME and CHOICE REACTION TIME), but the MI MOSs and the IEW
systems realm is probably not such a context. In short, within a
complex job or task, it is possible that both may be required at
one time or another.

The latest version of the flow diagram method for identifying
abilities and skills, incorporating all of the changes discussed
here and used for the seven MOSs in the 96 CMF data collection,
is the one included as Appendix A.

Selecting Level of Rater Agreement

One of the critical steps in using the results from the
instrument is the choice of what proportion of the raters must
select a given ability as required for the job or task in order
for that ability to be included in the profile used to
characterize the job or task. Table 6 shows the effect of this
choice on the profile for MOS 96H based on the selections made by
13 raters during the pre-test. One has to pick the level of
agreement (number of raters agreeing) to determine which
abilities are to be included in the profile of abilities. From
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Table 6

K409 96H Abilities and Skills--Ordered by "Yes" Responses and
Means

ABILITIES___________ YES IMEAN SD VAR

22 FAR VISION________ 131 5.7 1.5 2.1

15 TIME SHARING _________ 131 5.5 0.6 0.6
16 FLEXIBILITY OF CLOSURE 131 5..5 09j 0-..~8
2 WRITTEN COMPREHENSION 13 5.3 1.2 1.4

-3 ORAL EXPRESSION __13l 5.2 1.1 1.2

6 PROBLEM SENSITIVITY __131 4.9 1. -.

iOIDEOUCTIVI REASONING _ 131 4.9- 1.0 1.0
19 PERCEPTUAL SPO & ACCURACY 013 4.9. 0.6 0.7

SMEMORZATION 131 .6 1.3. 1.?
18 SELECTIVE ATTENTION 1146 09 .
24 VISUAL COLOR DISCRIMINATION13 4. 14 21
49 CONTROL PRECISION I . . -

I IUNERFAILTY13 37 .210



the table, the effect of rater agreement level on number of
abilities in the 96H profile can be derived:

a 13 of 13 raters: a profile with 17 abilities
* 12 of 13 raters: a profile with 24 abilities
* 11 of 13 raters: a profile with 29 abilities
* 10 of 13 raters: a profile with 36 abilities

The arbitrary standard in the literature for minimum level of
rater agreement usually is a cut-off score of 80% of the raters;
that is, abilities will be included in the profile if 80% of the
raters pick them.

Field practice varies, partly as a function of number of
raters available. For example, if only four raters are
available, level of rater agreement can be placed at 100% (if all
four must be unanimous for an ability to be include in a profile)
or 75% (if three out of four raters is considered sufficient),
but the level of rater agreement obviously cannot be 80% or 90%
as it could had 10 raters been used. With six raters, the
standard can be 83% (five of six) or 67% (four of six) but not in
between.

In the case of the pre-test, where there were 13 raters, and
if less than unanimous or 100% agreement is acceptable, the level
of rater agreement may be 92% (12 of 13), 85% (11 of 13) or 77%
(10 of 13). Rater agreement level always affects which abilities
and how many abilities make up a given profile.

Table 7 presents the data for MOS 97E. All 13 raters agreed
on 12 abilities to be included in the 97E profile. Using 10 of
the 13 raters as the cut-off expands the profile to 23 abilities.
For 97E, using 10 instead of 13 raters as the cut-off almost
doubles the number of abilities in the profile; for 96H it more
than doubles the number.

The impact of varying rater agreement levels on both MOSs,
using data from the pre-test, is shown in Figure 2. The figure
shows the effect of level of rater agreement on how many
abilities are judged necessary as well as not necessary. The
lower the standard used for the level of rater agreement, the
more probable it is that an ability will be categorized either as
necessary or as not necessary. The higher the level of rater
agreement required, the greater the number of abilities assigned
to the area of disagreement will be. For example, as just
detailed for 96H, if 1004 agreement is demanded, only 17
abilities qualify as necessary. At this level, there is
disagreement about the remaining 35 abilities: some raters
consider them necessary, and some do not. Dropping the rater
agreement level to 92% (12 of 13 raters) makes it easier to reach
agreement. With this standard, for example, the profile for 96H
expands from 17 to 24 abilities. In addition, with a 92% rater
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Table 7

XOS 97H Abilities and Skills--Ordered by "You" Responses and
Xeans

WLI T I Is YES NEAR SO VAN
2 WRITTEN COMPREHENSION 5 6.0 0.4 0.2
1 ORAL COMPREHENSION 13 5.8 0.1% 0.2
3 ORAL EXPRESSION 11 5.5 0.4 0.6

31 SPEECH HEARING 11 -- L.5 0.9 0.8
3218PEECH CLARITY 3. $31 0.7 0.51
4 WRITTEN EXPRESSION 131 5.41 0.8 0.61

10 DEDUCTIVE REASONING 13 5.01 0.7 0.5
33 VISUALIZATION 13 4.9 1.5 2.4
6 PROBLEM SENSITIVITY 13 4.7 0.9 0.8
7 ORIGINALITY 13 4.4 0.9 ON
19 PERCEPTUAL SPO & ACCURACY 13 'Q 1.41 2.0
Is TIME INARING 13, 3.8 1.21 .5.
a IRDUCI jvc RIA ING 21 501 1. 1

5 MEMORIZATION 121 4.8 1.11 1.1
il INFORMATION ORDERING 121 4.7 0.91 0.9
141FLUINCY OF IDEAS J21 4.6 1.21 1.3
181SELECtIVE ATTENTION 121 4.5 1.31 1.7
91CATEMNY FL[XIBILITY 121 4.1. 1.01 0.9

20 SPATIAL 0019NTATION U 4.3 1.01 0.91
24 VISUAL COL2! DISCRIMINATION 11 3.0 0.81 0.7
16 FLEXIBILITY Of CLOSURE 10 5.3 0.71 0.5
21 NEAR VISION 10 4.21 1.61 2.7
13 NU14BER FACILITY N 3.51 1.31 1.?
28 GENERAL HEARING 9 3.81 1.0i 0.9
29 AUDITORY ATTENTION 8 4.01 1.1 1.3-
12 MATHEKATICAL REASONING 8 3.51 1.2 .41
17 SPIED Of CLOVJR6 7 4.71 1.2 -1.6
45WRIST FINGER SPEED 7 3.91. 1.0 Ta
46 FINGER DEXTINITY 7 3.81 0. 0.8
4? MANUAL DEXTERITY 4 3.11 1.2 1.5
48 ARM HAND STEADINESS 4 2.71 ij I.i
44 MULTI-LINO COORDINATION i fl 2.71 0.2 -0.1
23 NIGHT VISION 2. 4.51 0.5 0.3
25 PERIPHERAL VISION 21 3.81 0.3 0A
30 SOUND LOCALIZATION 21 3.81 1.3 1.6
39 EXTENT FLEXIBILITY 21 2.5 0.5 0.3
38 STAMINA 1 5.0 0.0 0.0
22 FAR VISION 1 4.0 0.0-, 0.0
26 DEPTH PIRCELTION 1 2.0 0.0 0.0
27 GLARE SENSITIVITY 1 2.0 0.01 0.0
34 STATIC STRENGTH 0
35 EXPLOSIVE STRENGTH
36 pywAmc STRENGTH 0
37 TRUNK STRENGTH 0
40 DYNAMIC FLEXIBILITY 0
41 GROSS BODY EQUILISRIUM 0
42 SPEED OF LIMB MOVEMENT 3
43 oacst BODY COORDINATION 0
4 CONTROL PRECISION 0
50 RATE CONTROL 0
51 REACTION TIME 01 1
52 cmolcl A[ACtION 01 1
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M08 96Ki AERIAL INTELLIGENCE SPECIALIST

6greament Level 0I Abilities

1I Of 13 (100%)

12 of 13 ( 02%) I Ability judged
necessary

11 of 13 1 86%) i Disagreement
i about need

10 of 1 77%) 
for ability

E Ability judged

9 of 13(69%) *not neussary

8 of 13(02%) 41 10

I of 13 (64%) 10 1

MOO 6711 INTERROGATOR
0 It Abllitles

13 of 13 (100%) 11 19

12 of 13 (92%) 10 16

11 of 13 (85%) 10 20

10 of 13 (77%) IS 21

9 of 13 (69%) 24 23

8 of 13 (62%) 623

7 of 13 (64%) go8

Figure 2. Number of 52 abilities Judged necessary and not

necessary as a function of rater agreement level.
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agreement level, three abilities can be excluded from the profile
(i.e., Judged unnecessary). At this level, 25 abilities remain
in the area of indecision, down substantially from the 35
abilities neither included nor excluded when 100% rater agreement
is the standard.

Rather than choosing an arbitrary rater agreement level such
as 80%, it may be wiser to look at rater results with respect to
the complete impact of their choices in a form similar to that in
the figure. Looking at the data in that form may make it easier
to determine what the cut-off level should be for various
purposes. The nature of the specific abilities included and
excluded might also play a part in the judgement.

Table 8 summarizes the proportion of the 52 abilities on
which there was agreement among the raters in the pro-test. This
table includes agreement on abilities that are not required as
well as on those that are. Using data on abilities that are
required has a greater effect on the total number of abilities
agreed upon for MOS 97E than it does for 96H. The proportion of
abilities upon which agreement was reached by these 13 raters is
comparable to that reported by Mallamad, Levine, and Fleishman
(1980). They used an 80% level of rater agreement as their
standard of "agreement," and their raters rated 40 (not 52)
abilities. They reported agreement on 28 of the 40 abilities
(70%) their raters rated (7 Judged required; 21 Judged not
required) in one case. In other cases they reported, their
raters agreed on from 23 (57.5%) to 32 (80%) of the 40 abilities
they rated. As Table 8 shows, raters reached agreement on 62% of
the 52 abilities for MOS 96H and on 77% of the abilities for MOS
97E if an 85% standard (11 of 13 raters) is used. Thus,
agreement in the MI context is comparable to that attained on the
Navy, electronics, and civilian task6 used by Mallamad, Levine,
and Fleishman (1980).

There is a second source of data that can be used in deciding
whether or not an ability should be included in a specific
profile. This is the scalar score for each ability generated
from Part B of the tool. As both Tables 6 and 7 show, even where
there is complete agreement among the 13 raters about the need
for a given ability, the average value assigned to a necessary
ability by the raters, when asked how much of the ability was
needed, varied considerably. In the case of 96H, the scalar
means ranged from 5.7 for FAR VISION to 3.5 for FINGER DEXTERITY.
It may be wise to establish some minimum scalar score below which
an ability is not included in a profile even if all raters judge
it necessary. One might assume, for example, that 3.0 would be
the minimum acceptable score for inclusion in the ability
profile. This kind of decision would say that while the ability
is required, it is really not that important for the task or job.
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Table 8

Rater Agreement Level and Abilities Required/Not Required

PIUO TIlU OF MILITIEI AIUED AS

NATRA~IEEIET NOT NiT

LEVEL EUIIlD aIw D TOTAL 1UUIIMD K IWID TOTAL

13 OF 13 (100) 33% O 33% 23% 23% 46%

12 OF 13 (92K) 46K 6K 52% 36% 31% 67%

11 OF 13 (85%) 54% UK 62% 38% 38% T'K

10 OF 13 (77) 69 10X 70 44% 40K 85%
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In choosing the minimum scalar value, distribution of the ability
in the available population could also be taken izrto account.

In general, selecting an ability for inclusion in a profile
would involve at least two judgements:

ABILITY SELECTED - f(Minimum Number of Raters in Agreement
+ Minimum Scalar Value)

Thus, two arbitrary and qualitative decisions have tc he made.
In actual practice, however, most jobs profile nicely, and it
becomes reasonably apparent what the critical set of abilities
for the job is.

It might be noted, in passing, that the two jobs used as
samples in the pre-test are not typical. Each of these jobs is a
very rich, complex, and demanding job that requires many
abilities. Indeed, the results of using the tool reflect that
fact. As Figure 3 shows, data from the 13 raters form distinct
and rational profiles for each job, profiles that are appropriate
to job demands. In both cases, the demands are heavy and
distinctive.

Modifying Anchors

The second part of the assessment process requires a rater to
make a scalar estimate from . to 7 of how much of an ability, or
what skill level, is needed in the job or task being rated. As
shown in Appendix B, there is a separate page for scaling each of
the abilities. At the top of the page is the name of the ability
and its definition. The 1 to 7 scale is in the middle of the
page. The anchors used in the pre-test were those from the
original MARS development. In that version, three examples were
included for each ability. These examples were placed to the
right of the scale and were followed by numbers in parentheses
that indicated the average scale value that had been assigned to
that example by previous judges. A sample from the pre-test
version is shown at the top of Figure 4.

There was considerable dissatisfaction with these anchors.
Many raters felt they were misleading and that some of the
examples were inappropriate to the ability they represented. The
examples were intended to serve as anchors and to given some
general idea about what the numkers meant in the scale, using a
skill example appropriate to the ability but usually not related
to the task or job being evaluated. However, the examples
appeared to confuse many raters. There is evidence that some
raters thought they were to use the numbers from the examples--
an unintended transfer.
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COSN MICAION SKILLS

00NCSPTIJAL SKILLS

RIANNING SKILLS 
Ml

SPIRD-L0AflS SKILLS

PISCIPTIJAL*VIION

PINCIPUAL.MrnIGRO

PIYCHM4010 SKILLSMERMM

GROSS MollR SKILLS

1.0 .03.0 4.0 5.0 6.070

Figure 3. Abilities arnd skills profiles of two MOSs based on
pro-teot data (N-13).
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49. CONTROL PRICISIONI The ability to move controls of a mchine or vehicle. This Innvlves
the degree to which these tontrori can be moved quickly and repeatedly
to smart poltions.

Dr1ill a teoth (9.96)

Manlpulate farm traetor *otroll (3.71)

Throw e Igtht switeh (1.21)

HOW NNW OF "hIS AILITY II 1I1 PON THIS JOS 10 TORH Put "or numbr on the onsmor ihese.

Example of anchors used in pre-test

I. OM T•smm mZOu e abi liy t6 listen to AM understarA war" and mntanha.

7 A OUAT ANOONT OD MI M UILS I 2 0MU

Unedotal• a leature on
navigatiJsol in agnoe

2 QGIus A BIT OfP "Ulls AEILz!'is 1hZI 11

4

Understand Lnstrnutione
for a @port 3 A HOODORAT ANOUUN Of THIS AZSLZY 20 HNUDI

Understand a Mconoualtds
hambuniner omea ial I A MINIUNM AMOUNT OF TNHI ASILITY 19 022D33

NOW NUt 01 tillI MIlK?!TI P11 VOl oJllr IM ISU 0J TAIK? PIut your nmiber on the anawer
sheest.

Example of modified anchors

Figure 4. Evolution of JCAT, Part B.
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A modification was made in the scalar instrument following
the feasibility test. Figure 4 also shows the new form of the
scalars, illustrated for one ability, ORAL COMPREHENSION. An
additional and more conventional set of anchors has been placed
to the right of the scale, the examples which had been the only
anchors provided in the earlier version have been moved to the
left of the scale, and the numbers which used to follow those
examples have been dropped. The new anchors to the right of the
center scale were selected on the basis of extensive psychometric
data published by Bass, Cascio, and O'Connor (1974). Using these
data allowed the selection of phrases which represent nearly
equal intervals between the anchors shown in the figure.

Selectina Raters

In using a technique in which raters make judgements about a
task and its demands on those who perform it, one of the
funo Aental and practical issues to be faced is what kinds of
raters must be used. As mentioned bofore, must the raters be
subject matter experts who are experienced in performing the task
they are rating? Can they be, or even should they be, personnel
experts or task analysts? Or, given a task description, can a
wide variety, -f individuals, with varying backgrounds and
experiences, carry out the translation of job or task
requirements into the abilities and skills needed for those jobs
and tasks?

Earlier research (Fleishman & Numford, 1989; Fleishman &
Quaintance, 1984; Mallamad, Levine, & Fleishman, 1980) suggests
that the use of highly trained job experts may not be necessary
when decision flow diagrams are used to structure judgements. If
it were necessary to use SMEs, criteria would have to be
established about what constitutes a SME and demands placed on
highly trained personnel who would be available only on a
restricted basis for assessment procedures. Being able to use
more heterogeneous populations of raters eases limitatians on
when, where, and how the assessment can be accomplished.

The pre-test conducted with both flow diagrams and scalars
provided an opportunity to examine responses made by raters from
a variety of backgrounds. As explained earlier in this report,
raters included Army personnel, ARI staff members, and contractor
personnel. The question arises, what differences, if any,
existed in judgement patterns as a function of experience or
background?

One way to answer this question is to look at the degree to
which raters agree in their judgements. Correlation techniques
are probably the most conventional way to express agreement
numerically. For example, Mallamad, Levine, and Fleishman (1980)
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reported interclass correlation coefficients for agreement
between two groups of five judges rating five different tasks
ranging from 0.76 to 0.85. Because such measures look at overall
agreement, they provide no insight into the degree to which there
may be agreement on some subset of abilities. Mallamad, Levine,
and Fleishman (1980) developed a measure based on the proportion
of raters selecting a particular ability that allowed them to
look at the proportions of abilities on which there was a high
level of agreement. This metric is useful in looking at what
agreement there is about which abilities are to be included in a
profile of a job o.- task but does not indicate if there are
differences among different kinds of raters.

As a way of determining whether or no* -' ire were differences
among raters as a function of their backgrounds, a measure of
dissent was developed. Responses were categorized as dissenting
or agreeing with majority rater responses. Then dissents were
examined as a function of rater background to discover whether or
not background, experience, or training of various kinds was
associated with a disproportionate level of dissent.

To obtain the measure of dissent, "agreement" was arbitrarily
established as meaning that at least 10 out of 13 raters judged
that an ability was needed for an MOS. Thus, when all 13 raters
selected an ability (as was the case for 17 abilities when MOS
96H was rated and for 12 abilities when 97E was rated), there
were no dissents. When 12 of the raters selected an ability,
there was one dissent. If 11 raters selected an ability, 2
dissented; if 10, 3 dissented. The agreements and dissents are
tabulated for each MOS by agreement level in Table 9.

With respect to judgements on 96H, if an agreement level of
10 of 13 raters (77%) is used, the raters will have agreed that
36 of the 52 abilities are needed. The 36 abilities will have
received 429 of a possible 468 "yes" votes. There would have
been 39 dissenting judgements or dissents to that choice of
abilities. For 97E, with the same rater agreement level (10 of
13), the majority of raters will have agreed that 23 of the 52
abilities are needed. Those 23 abilities will have received 281
of a possible 299 votes, with 18 dissents.

Table 10 shows how the dissents distribute as a function of
rater background. Army personnel made up 31% of the raters. On
96H they accounted for only 21% of the dissents, but on 97E they
accounted for 50%. In contrast, ARI personnel, 23% of the
raters, had 38% of the dissents on 96H but only 22% of those on
97E. Agency affiliation seems to interact with MOS judgements.
There is a high proportion of dissents attributable to Army
personnel when rating 97E and a low proportion when rating 96H.
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Table 9

Agreement and Dissent by MOS and Rater Agreement Level

"RAM NOS 9MN NOM 9"1

LEWL AWSBM DIIEIIT$ UMEUITE DI0EITS

13 0F 13 2"i 0 156 0

12 OF 13 84 7 84 7

11 OF 13 44 8 11 2

10 OF 13 80 24 30 9

TOTAL NMBIER 429 39 281 18

PERCENTAU 92% 8K 94% 62
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Table 10

Dissents from Majority Ratings as a Function of Rater Background

96B 973

BACKGROUND % RhTNR8 % DX85ENT8 % RATZR5 % DISSBENTS

ARMY 31% 21% 31% 50%
ARI 23 38 23 22
CONTRACTOR 46 41 46 28

MI: SE 15 10 15 28
MI: TRAINING R&D 46 51 46 33
NON MI 38 38 38 39

PSYCHOLOGISTS 54 62 54 33
NON-PSYCHOLOGISTS 46 38 46 67

MALE 62 46 62 67
FEMALE 38 54 38 33
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MI SMEs show a pattern similar to that of the Army personnel,
which is not surprising considering the overlap in their
membership. It is nevertheless puzzling why these SMEs account
for few of the dissents on 96H and for a disproportionately high
number on 97E. Evidently, the picture these SMEs have of MOS 96H
reflects some general consensus, one shared with the rest of the
raters, whereas their picture of MOS 973 is not as consistent
with that of the other raters.

Since dissents represent a judgement that an ability is not
necessa-y for a particular job, the data suggest that Army
personnel and HI: SMEs feel that some abilities included in the
profile for 97E by the majority of raters could be omitted. An
inspection of the data shown that different individuals dissent
on different abilities. One Army rater would leave out FLUENCY
OF IDEAS and FLEXIBILITY OF CLOSURE, while another Army rater
would omit INFORMATION ORDERING and NUMBER FACILITY. The only
sense in which these special categories of raters may be said to
be different is that they would choose a slightly more restricted
list of abilities as necessary for 97E.

In summary, within the pro-test panel of 13 raters, being
male, non-psychologist, MI: SME, and Army was associated with
low levels of dissent on 96H and higher levels of dissent on 97E.
Regardless of what this says about experience and imagination, it
is important to remember the high level of agreement on profiles
for these two MOSs. The profile for 96H contained 36 abilities,
if 10 of 13 raters is used as the standard for agreement. The 39
dissents on this profile represent only 8% of the judgements made
about these abilities for this MOS. For 97E, the 18 dissents
represent only 6% of the judgements. Thus, for both MOSs there
is a very high level (above 90%) of support for the abilities
chosen. There is a great deal of agreement about what abilities
are important for specific MOS, there is a clear distinction
between the MOSs in terms of abilities selected, and the picture
that emerges of the MOSs is much the same regardless of the
background of the raters.

These data support the hypothesis that, using this tool,
highly job-trained SMEs are not necessarily required for reliable
and valid judgements of the jobs and tasks being assessed. This
could on the one hand reduce manpower pressure to obtain SME
raters and on the other hand could allow for greater numbers of
raters where there are few appropriate and available SMEs. In
short, the technique may be robust with respect to rater
background and experience. But, just how much relevant
background and experience are required, and of what kind, remains
to be explored.
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Cateaorizina Intelliaence Tasks

The instrument being used and developed here can be applied
either from the job/task standpoint or from the aspect of
personnel characteristics. As a part of job analyses, attempts
have been made to tie the analysis to the jobs and tasks of
immediate interest--in the present case, military intelligence.

One step in this process, therefore, was to evaluate two MI
MOSs in a feasibility test and (in data to be presented later in
this report) to expand the evaluation to all seven MOSs of the 96
Career Management Field.

An amplification of this approach is to view the military
intelligence process as consisting of eight intelligence
production activities:

1. Planning
2. Setting-up or preparing
3. Collecting data
4. Managing or cataloging data
5. Analyzing or exploiting data
6. Interpreting data
7. Preparing outputs
8. Disseminating information.

This is a taxonomy of intelligence activities, and it implies
that any MI job or MOB could potentially require these
activities. As will be seen later, it does not mean that every
MOB must do all eight activities. Indeed, as will be seen, the
MOSs will vary in which activities are most important.

The MOSs will also vary in the abilities and skills that
underlie performance of the eight activities. Data on these
variations will also be presented in a later chapter. A general
taxonomic class does not necessarily imply a fixed abilities and
skill set across all job settings. For example, there are many
ways of "collecting data" and "disseminating information," and as
those ways differ so will the abilities and skills associated
with them.

From another viewpoint, the eight activities are of general
interest since they could be used in many different types of jobs
beyond the world of military intelligence. The taxonomic class
words--"planning," "interpreting data"--express activities that
are widely discussed at broad and sometimes vague levels of
discourse. It should be interesting and perhaps important,
therefore, to see what the activities translate into in a
specific set of jobs (seven MI MOSs) through the transform of
ability and skill assessment.
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To test these possibilities, a method had to be invented
which would allow SMEs to make abilities and skills judgements
relative to the eight intelligence production activities. The
procedure required that each rater use the abilities selected in
JCAT Parts A and B and then show where they would be used in the
eight activities. In addition, a quantitative judgement was
required (on the 1 to 7 scale) of the relative importance of the
ability for the activity. This became Part C.

One purpose here is to attempt to tie abilities and skills
more directly to specific military intelligence activities. Data
on this connection will be shown and discussed later in the
report.

Matchina Profiles

A major output of this technique is abilities and skills
profiles. Whether one looks at systems, jobs, tasks, or people,
the basic data will be a sot of 50 abilities values, either
indicating the presence or absence of the ability and/or some
measure of the importance of that ability. A major step will the
be to compare and match a variety of profiles:

0 Two or more different systems

• Two or more different jobs

a Two or more different tasks

* A profile of system demands and a profile of personnel
capability

° Two or more different groups of people.

Many other possible comparisons could be made. Whatever the
match, once two or more profiles have been generated, the
question immediately arises as to specifically how the profiles
can be compared. The answer depends upon at least two factors:
what kinds of information are needed and whether qualitative or
quantitative answers are required.

A partial example of a qualitative set of answers has already
been given in a previous report (Muckler, Seven, & Akman, 1990b)
in comparing the profiles of a hypothetical unmanned aerial
vehicle (UAV) and MOS 96H, as shown in Figure 5. Suppose that
the context is system design and the profile comparison has been
generated with the current state of UAV system design and what is
known about the capabilities of MOS 96H. Here the question is
not so much "Can a qualified MOS 96H perform the
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Figure 5. A comparison of UAV operations with MOS 96H.
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job?" as it is "Where in thi. design may there be troubles or
problems if MOB 96H is u.ad to pcform the job?" For example,
there may be problems because the design generates tasks that
place too high demands in the areas of Reasuci;ng Abilities and
Perceptual (Vision) Abilities. In system design, li.s 1 useful
diagnostic information that enables human engineering '.0 Kook
closely at the design, to see where these problems have been
created, and to re-design the problems away or at least reduce
them. The tool has been used precisely in this way in the design
of the Howitzer Improvement Program (HIP) and several new air
defense systems. Human engineering design improvements were made
on the basis of the diagnostic data before design freeze.

Further, Fleishman and Mumford (1989) have suggested in
detail that these individual differences data point to areas of
concern for training. If, for example, the design cannot reduce
the performance demands in a given area, then the search for
compensation by training must begin. The results may suggest
areas where current training is either satisfactory or
unsatisfactory and where the new system may, or may not, need
reconsideration for personnel training.

A different way of approaching the profile matching and
comparison problem is in terms of a quantitative comparison
between profiles. Technically, this topic has been of major
concern for decades to certain areas of psychology where
information is generated in terms of profiles (such as the
Semantic Differential and the Minnesota Multiphasic Personality
Inventory). The technical question is, can a quantitati¶,o score
be generated from the profiles that will express the di±zerences
between the profiles?

The first systematic attempt at defining such quantitative
measures came from Cronbach and Gleser (1953) in terms of a
general expression of the distance between profiles:

k
DU2 2  (x1i - x12) 2

i-i

where: D - the distance measure between two profiles
xil - distribution of profile scores on one variate
x - distribution of profile scores on a second variate

D2 is a "general expression for the dissimilarity between two
profiles" or "a measure of similarity." Cronbach and 3leser
(1953) showed that the profile matching formulae to that date,
including correlation coefficients, were variations of this
general equation with widely varying relative advantages and
disadvantages.
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Since the classic Cronbach and Gleser (1953) report, there
has been a large literature proposing variations on Dr, other
measures of profile similarity, or the use of some other form of
composite criteria. At least four basic lessons appear to have
come from the literature as evidenced, for example, from the
comparative evaluations cf Aralicx and Raju (1982) and Sparrow
(1989):

•. •eay computational expressions of profile similarity give
about the same results.

2. Simple measures appear to be about as good as complex
measures.

3. Some complex measures, and particularly elaborately
weighted variable sets, may have very wrong implications.

4. "Profile similarity" is not a singla dimension, and it
may always reflect different aspects of profile
comparisons (Cohen, 1978).

But perhaps the most difficult problem in a profile
similarity measure, or any composite score, is, what does the
number hide or obscure? What information is lost by calculating
a single number purporting to express the degree of similarity
between two profiles, for example? In profile data of the type
described here, the loss may be significant if application and
interpretation rely solely on a similarity score. What this
suggests is that one should not depend upon a single score when a
richness of information can be found in the basic abilities
profile data and their associated clusters.

Related to that problem is the difficulty of interpretipg a
profile similarity score. Consider, as an example, three D4
scores from Cronbach and Gleser (1953, p. 460):

D,1' - 20

DAC2 - 63

D.©2 - 63

What do the numbers "20" and "63" meani what kind of a scale is
this; or, how does one interpret the D scale number? To provide
a common and understood interpretive framework, many attempts
(cf., Cattell, 19491 Cohen, 1969) have been made to express
profile similarity through correlation coefficients thus putting
profile similarity in the range of +1 to -1, but this has raised
a number of difficult technical problems. (For example, what is
the meaning of a zero correlation between two profiles?)
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To the knowledge of the present writers, no quantitative
measures of profile matches or comparisons have been devised or
published for, or ever used on, the types of ability and skills
profiles highlighted here. The data collected here may provide a
basis for future attempts to invent and evaluate measures of
profile similarity.

Applvina the MARS Method

Although the MARS technique has been in practical use in some
form for at least 20 years, it has been expanded and changed
considerably over that period. Indeed, most practitioners
(including the present ones) have seen fit to adapt the MARS
tools in varying degrees to their particular application problem.

One such change was the expansion of the basic abilities and
skills set to 52 which has been currently reduced to 50
(Fleishman & Mumford, 1989). Another change has been a move away
from the flow diagram technique (JCAT, Part A) to a sole
dependence upon the scaling method (JCAT, Part B). This change
has happened despite data (Mallamad, Levine, & Fleishman, 1980)
that the two together give better (i.e., more reliable and more
focused) estimates of required abilities. In this application,
both tools have been retained despite a possible cost in rater
time.

Recently, Fleishman and Mumford (1989, pp. 218-219) have
clarified the procedure for using MARS at the task level. The
first three steps involve developing a critical task inventory,
assisted and reviewed by SMEs, so that only the most critical
tasks in a job will be evaluated. The analysis in the present
application has been at the job level, although using JCAT, Part
C is a way of getting military intelligence tasks more
specifically.

The fourth step is to apply the MARS method at the task level
using a second panel of SMES. Two immediate problems arise here
with respect to the use of a panel:

1. Fleishman and Mumford (1989, p. 217) recommend 15 to 20
SMEn as ability and skill raters. Unfortunately, in practice,
there are often not that many available, as may be seen in the
next chapter with respect to 96 CMF where a maximum of 10 SMEs
could be gotten for an MOS. In the context of now system design
and analysis of abilities demands, there may be only a handful of
individuals who understand the system. This limitation is always
true in early system test and almost always true even in early
operational test and evaluation. The methodological need is to
develop some guidelines as to what constitutes a minimum rater
sample that will produce consistent and reliable results.
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2. In fact, the method may not need, in a strict sense,
"°SMEs," a subject which was discussed in a previous section,
Raters could be "... job incumbents, job analysts, supervisors,
or trainers" (Fleishman & Mumford, 1989, p. 217). The method
does appear to be robust across different kinds of raters without
the need for the strict rater criterion of 5ME. But this subject
also needs more methodological investigation.

Finally, the applications of the MARS method and its
variations over the past 20 years suggest that it is both robust
and useful in a wide variety of human job contexts. The method
should continue to be used and to undergo improvement and
adaptation.
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A Test Application to 96 CMF

Administration of the JCAT Test Battery

In May 1990, a JCAT test battery was prepared and given by
the ARI field staff to 65 Military Intelligence subject matter
experts (SMEs) at Fort Huachuca, Arizona. These experts were
members of 96 CMF and the seven MOSs that currently constitute 96
CMF. All of the material to be presented in the rest of this
report will pertain to the administration of the JCAT test
materials and the results that were obtained from that
administration.

Three Parts of MI JCAT

aCAT consists of three major parts. In the first part, the
raters determine the need or lack of need for 50 abilities
relative to a particular job. The second part is used by the
raters to estimate how much of an ability is required. The third
part is used by raters to determine how much of the ability is
required for performing specific intelligence functions. For
ease of reference, the three JCAT steps have been identified as
Part A, Part B, and Part C, respectively.

Part A: Decision Flow Diagrams. Figure 6 shows the first page of
the binary flow diagrams used in JCAT by raters to determine if a
particular ability is required to perform a particular job. The
questionnaire may be used in conjunction with a task description
pertaining to the job being rated and an answer sheet in which
the rater is told to circle the abilities which are required.

For ease of use, a standard set of symbols has been used to
guide the rater through the process. Triangles indicate
instructions, directing the flow through the charts. Rectangles
indicate questions about the job; the questions have been
carefully designed to elicit "YES" or "NO" responses about the
job being rated. Ellipses contain the name of an ability or
skill and a number referring to the order in which the ability or
skill is listed in the answer form.

If the rater reaches an ellipse through the decision flow
process, the ability contained therein has been judged as
required to perform the job being rated. A determination must be
made for each of the 50 abilities included in JCAT. Appendix A
contains a complete set of the decision flow diagrams.

Part B: Scalina the Abilities. Figure 7 shows the scaling guide
for one of the 50 abilities included in JCAT. There are three
key parts to the scale. First, each sheet includes the
definition of the ability being rated. Second, on the left hand
side of the seven point scale are high, low, and mid level
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a. lWRZ?"EN cOHPRZUIENs:[ONa The ability to understand written words, sentences, and

paragraphs.

_ & GREAT AMOUNT OF THI[S ABILITY Zi NEEDEO
Understand an instruction book on
'epairing a missile instrument

system

5 QUXIZ A BIT OF THIS ABILITY iS NEEDED

Understand an apartment lease
-4

3 A HODURATE AMOUNT OF -AkIS ABILITY IS NEEDED

Read the words on i road map i A INIMUM AmOUnT OF TilS ABILITY is NEEDED

HOW MUCH O THIS ABILITY X8 NEEDED FOR THIlS JOB OR TA8K? Put you ,...riber on the answer
sheet.

Figure 7. Example of JCAT Part B scaling guide.
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anchors based on sample tasks which the rater can use for
guidance in rating the task being analyzed. On the right hand
side is an alternate set of anchors based on judgements
reflecting "great amount", "quite a bit", "moderate", and
"minimum amount" of the skill. Appendix B presents the complete
set of scalars for the JCAT abilities.

For each ability selected in Part A, the rater is asked to
use the Part B guide to develop a rating between 1 and 7
representing how much of the ability or skill is required. The
answer is recorded on the same answer sheet used for Part A in
spaces adjacent to the circled abilities (Figure 8).

Part C: Application to Intelligence Production Activities. While
Part A and Part B have application in a variety of job
performance settings, Part C has been tailored to elicit
information specific to military intelligence. This third part
is based on a task taxonomy for MI work. Table 11 lists eight
"intelligence production activities".

The rater is asked to indicate how much of the abilities
selected in Part A are required in each of the eight production
activities. Wherever there is a requirement, the rater uses a
seven point scale similar to that used in Part B to make an
estimate (Figure 9). The Part C answer sheets are contained ia
Appendix C.

Subjects were provided the materials and oral instructions
either individually or in groups. The instruction periods lasted
about 10 minutes. In that period the project was briefly
described, and the three tasks required were described. The
location within the materials was shown for each task, the answer
sheets identified, and an explanation was given on how the tasks
were to be done and the answer sheets completed. It was also
pointed out that there were directions in the instruction booklet
and a practice exercise that they could do if they wanted
experience with the first t -asks. In addition, the position
descriptions were pointed ou6, but since they had not been
verified by the school, subjects were told to complete the tasks
based on their experience performing their MOS.

Twelve subjects were not available to attend the
instructional briefings. For these subjects, an officer-in-
charge was given the materials and the directions, and was asked
to hand out the materials and provide instructions to these
subjects.
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96 CHY ANS3WER SHEET

Fusoe this answer for=n for Parts A and 5 Of the I7C'-T procedure

PART A: SELZCTZUO ABILITIES. Circle the number of each ability needed for the job.

PART I1 ESTIMATUEG AM~OUNTS- In the blank after each circled ability, write your number
estimate of how much is needed.

I. orat cmoromomlo 11'. m4athem atial eI Anoin. Control FM6lem

1, Writen cm ehoion Is. w5ff tuuo I SII It. late Cangtro

3. arat 0aImpesso It. fin swillq 36. Wil~ltqgt spedi

I.. written 94mrwusm ". goals of Clomar. Jr. 11iAf s.4*ify

S. vetnitio al. o-eaplwl I pold Wi huwsv M. "Mak Isa1.11W

6. probiam loa~ltivity n. Segutin fin - .uM.Si stowmste -

?. ortiginaityp n. ColesNotaion fin 64. muti-LIN6 Cmeoiratein

S. Fluorap of tIn" It5. m, Visolns 41. Wante 11111bliftV

9. 11S..IbI1tlv of t@1Wk. 5. 1W, Vision 4. Nw~sia UlmlbtltttV

Is. Slesimli Attention a. 41441 visio 41. spow *I Liv "vsmM

it. 04.11.1 oritentatio -V. VVeAI CaliffSu~la~ Q___4. mrotsW mulmithrtw

It. VtgIVAM64111 U. peclgamsi VIIetm 41. Gaeu Samy Coorintuion

IS. InAMIfe 1416Wlfl to. .4p4 FodptltUPI - $ totle stronith

14. Categoy fIastbtitty 30. livle senstitvity fagoi. £* fmtw luu

is. we~antv Remuining -31. issaal Nevins' Itmtal steeoimk

16. InfermS tion oiidtrns 32. AMItjAtetioV nmm 49. o I'stroteI

32. $mew umellgatta 10. Ilif

Figure 8. JCAT Part A and B answer sheet.
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Table 11

Intelligence Production Activities

gfaULjW: Any intelligence processinq activity or group of
activities which involves praparina in Advanae how you intend to
accomplish a task or job function. For example, outlining a set
of questions to ask a subject, determining how equipment must be
deployed, determining the frequencies to collect on.

.!ettia-fln or fremariaa Any intelligence processing
activity or group of aotivities which must be aaaomnlishad before
a mission related task can ba iarried out. For example,
deploying equipment, calibrating equipment, collecting
information from a data base, preparing a map overlay.

gollegt±ng a&aU: Any intelligence processing activity or
group of activities which must be carried out in the coletio
of data which will later be prooess&d gr anaiyed by you or
someone else. For example interrogating a sub act, listening to
and recording voice communications, watching signals on a scope,
operating col lection equipment.

mnaaina or Cataloatna Datas Any intelligence processing
activfty or group of activities which ---naras the collcatad datfor latsr grqoassina or analysas. For example, using a computer
terminal to input data, logging the receipt of a spot report in a
journal, placing incoming information on a sitmap.

nalvtina oNr JMfleoioiia Data: Any intelligence processing
activity or group of activities which Xaui4rag the -r-assina of
aollected data or informationj to combine it into a higher level
of information or to determine the relationships between various
types of information. For example, doing intelligente
preparation of the battlefield, providing input to an
intelligence estimate.

Zntahratama Dth: Any intelligence processing activity or
group of activities which resuit in a grediation from or an

Joa body of previously analyzed data. For example,
deriving possible avenues of approach, developing alternative
deception strategies, figuring out why the enemy has made an
unusual move.

AgOazinakoutnuts Any intelligence processing activity or
group of activities which reguire. data or $nf rmat on to be

-LAed in a format. For example, making briefing charts, putting
data in message format, encrypting.

DRieeuinating Information: Any intelligence processing
activity or group of activities which result in the trnsmission
of information or data from one sourse to another. For example,
sending a nessage by norms code, delivering a briefing, talking
on the radio or telephone.
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For th. abilitLes you selected, how muac is required for ..... 7 (Place your estimate of the
value in the appropriate cell.)

A ASONu £UlNW OF tlOSett? ,I.. mil. 019

• - I & SOIU t 0 J ta lr l L a l t5 | r I I , 5 N IE C le,L u55t AlWC fi usi: wat
L & m i IAN WOW le Of "If ASILM IN 01B681I

3s. iM-UMND STSUAiON5. The ability to keep the hand and
erm steady. I t includes steadiness while making an Arm
movement as well as while holding the anm and hand in one
position. This ability does not involve strength or
speed.

40. MOZ.TZ-L=ZN OOOUDMIMZ&ON. The ability to ooordLnata
movemen1'ts of tweo or more Lameb (for exaupLe, etwo legs, orone l~eg and one arm), sush as in moving equipment con-
traiol. Two or more limbo are in motion while the
Individual is sitting, standing, or lying down.

4&. 8XZENT Mfl.firmLTY. The ability to bend, stretch,
twist, or reach out with the body, irs or legs.

42. CYAxiC MUMMY. The ability to bend, stretch,
twist, or reach out with the body, area, and/or LOg*. both
quickly and repeatedly.

43. *SPVID OF UNf XOmTsiWT. Znvolves the speed with which
a single movement of the arms or logo on be made and/or
repeated. This ability does not include accuracy, careful
control, or coordination of movement.

Figure 9. Example of JCAT Part C answer sheet.
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Test Materials

The test materials were based on the three parts of the JCAT.
The entire test materials included

1. A fact sheet briefly describing the project,

2. An Instruction Booklet containing instructions for
completing each of the three required tasks, job
descriptions for each of the 96 CMX MOSs, the flow
diagram technique for identifying abilities and skills,
the seven-point scales for each ability, definitions for
the eight intelligence processing activities, a practice
exercise, and

3. An Answer Booklet containing a rater information sheet,
MOS ability and skill answer form, and answer forms for
the ability and skill levels for the intelligence
processing activities.

The subjects were provided by the U.S. Army. They ranged in
grade from Specialist 4 to Sergeant Major. The final sample is
shown in Table 12. The minimum subject experience requirement
was one field assignment in the MOS. All subjects equalled or
exceeded that requirement.

Since a rater information sheet was provided for each subject
about MOS background and experience (Figure 10), more detailed
information is available on rater characteristics.

"Table 13 gives relevant background and experience data on
each of the 65 raters from this study. These data include
current grade, years in the Army, years in the current MOS,
number of MOS field assignments, and the number of military
intelligence courses each rater had. Visual examination of the
data should suggest that these were very highly experienced MI
specialists in each of their specialties.

Another way of looking at background and experience of the
raters is shown in Table 14 which contains some summary
statistics about background and experience by MOS. The average
grade of the 65 raters was E-6. They have been in the U.S. Army
for an average of approximately 12 years; all had at least one
field assignment in the MOS, and on an approximate average they
will have had three field assignments and two MI training
courses.
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Table 12

Subject Sample for 96 CMF Teat

Total moo

9 96B: Intelligence Analyst
10 96D: Ima ery Analyst

8 96Hz Aerial Intelligence Specialist
9 96R: Ground Surveillance System Operator

10 96B: Counter Intelligence Agent
10 97E: Interrogator

9 97G: Counter-Signals Intelligence Specialist

65 96 CMF: Military Intelligence
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RPTIR IORKKATZON

Your responses on the NOS assesmnent are anonymous. However, we need some information on
your U.S. Army background and experience.

Nonth/Year Month/year
gntered U.S. Army Current NOS current Grade Acquired MOS

Additional Skill 1. 3.
Identifiers:

2. 4.

Field Assignments in Relevant HOlt

TYPR DUMTAYON
From (M/Y) To (M/Y)

1..

4.

2. _______________________________________________

Other Military intelligenoe MO1 . _, When Held (Frov/,'To) . ...
Hogs Helds

HOa When eold (From/To)

Military tntelliqence Training Courses Completedt

14NUMDR/TZTLE L, NG5tH (Veeciw)

Figure 10. 3CAT rater information sheet.
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Table 13

Rater 141 Background and Experience

0 X04 MI
y" Rk FUZZL TWO

X04 633D1 X8KV 301 AUSIZ02AO1I 0003833

f963 3-6 15 5 2.
061 3-4 11 12 43
061 1C-5 1.7 23
961 3-6 i5 7 42
963 3-6 7 5 6
06B 3-7 13 10 41
Oda 3-5 10 0 4 4
06D 3-5 7 6 4 1
061 3-9 22 21 4 4

960 3-7 15 14 4 4
060 3-4 3 3 2. 3
060 3-6 6 3 2 0
060 3-3 4 4 1 4
060 Z-7 13 12 5 5
060 2-5 6 6 4 2
060 3-5 6 3 1. 2
O60 3-8 17 16 4 2
960 3-6 8 4 3 6
060 3-5 7 6 3 3

06H 3-6 10 6 1 3
96K Z-7 12. 6 2 3
96H 9-7 14 13 4 2
f6K 3-7 14 1U 4 a
96H 3-6 11 5 3 0
96H 3-6 11 6 2 2
96H 3-5 8 4 2 1
96H 3-7 22. 20 4 1

961 LP-7 0 6 2 0
96k 3-7 19 i5 4 2
961 3-7 21 1.2 3 3
96n 3-6 7 7 3 1
963 3-6 17 13 4 1
963 1-7 13 13 3 2.
96R 11-4 14 14 4 4
943 3-7 is 14 4 2.
963 3-6 2.5 i5 a 4

975 3-6 7 3 1 2
971 3-7 13 8 3 1
978 3-7 13 5 3 4
971 2-6 0 4 2 3
978 3-6 9 9 3 3
971 13-7 16 10 4 2
971 3-7 10 4 2 1
973 3-7 1.7 5 2 1
975 3-6 2.2 5 4 1
971 3-5 3 3 12

973 3-6 11 3 2 1
973 3-5 6 5 3 1
972 3-5 7 7 3 4
971 3-7 17 13 4 3
971 3-7 14 13 3 3
973 3-6 13 5 3 3971 3-7 15 1344971 3-6 7 5 1 1
971 3-6 9 7 4 3
973 Z-6 5 4 2 0
970 3-7 19 is4 3
970 3-6 12 9 3 2
970 3-6 12 a 1 3
970 3-6 12 8 3 2970 3-7 20 20 4 2970 1-6 17 16 4 1
970 3-7 1s 17 4 1970 3-5 10 10 4 2970 3-7 15 14 4 1 2
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Table 14

Raters MI Background and Experience by 1O0*

=AN
MEA.N XMAS YN MIUN Y]P MANl FILD TRUG

]14ll GRAD] IR! MOBl UISZG]DI]i(UM C01[MUSI

9GB E-6 12.3 9.1 3 2
96D 3"6 8.5 7.1 3 3
96H 3"6 12.5 8.9 3 2
96R 3-6 14.4 12.2. 3 2
97B 9-6 10.8 5.6 3 2
973 3-6 10.4 7.7 3 2
97G 3-6 15.0 13.3 3 2

TOTAL:
MEANS E-6 11.9 9 3 2

* MEANS ROUNDED TO NEAREST RATIONAL NUMBER
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It seems reasonable to conclude that the 65 raters in this
study do qualify as mubject matter experts in their HOes and
that, with appropriate tools, they should be able to describe the
constituent elements of the jobs and tasks they must perform.
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Ability and Skill Characteristics of the 96 CMF MOSs

Data will now be reported on each of the seven 96 CMF MOSs
assessed in this research. In the following pages, an abilities
and skills analysis will be given for each MOS individually.
Appendix D provides complete data tables for every rater in each
MOS by all 50 abilities. Appendix E provides summary data tables
for the intelligence production activity judgements.

MOS 96B: Intelliaenae Analyst

An Intelligence Analyst is concerned with the collection,
processing, and dissemination of combat military intelligence,
both strategic and tactical. The analyst assesses the
significance and reliability of incoming information, integrates
it with current intelligence holdings, and processes the
information so that it can be used. Processing includes the
preparation of reports, estimates, plans, and briefings, as well
as the establishment and maintenance of situation maps,
intelligence overlays, intelligence records, and files. An
analyst continually evaluates the importance of incoming
information and promptly informs superiors when it has immediate
tactical value. The analyst assembles intelligence information
from all possible sources and identifies gaps and collection
requirements (Department of the Army, 1989, p. 7441 Muckler,
Seven, & Akman, 1990a, p. 31-32).

What abilities and skills are needed to do this job? Figure
11 summarizes judgements made by nine SM~s who rated MOe 96B with
respect to 50 specific abilities required and how much of each
ability is necessary. In the figure, abilities are listed in
numerical order. The number of raters who said the ability is
required for the MOS is shown in the "Yes" column. The table
also includes the mean and standard deviation of the responses of
the raters when asked how much of the ability (on a scale of 1 to
7) is required.

The bar graph portion of the figure makes it possible to see
quickly where the emphasis is for MOS 96B. All of the abilities
n the first two groups, communication cluster and conceptual

cluster, are important. There is strong agreement that they are
needed, and the scalar values indicating how much of each ability
is needed are high. The next group, the reasoning cluster, is
also important for 96B. Of the six abilities in the cluster,
four are selected. Two of the abilities in the fourth cluster,
TIME SHARING and SPEED OF CLOSURE, are importantl the scalar
values assigned to them (5.8 and 5.5, respectively) are high.

Thus, of the first 20 abilities in the taxonomy, 18 are
considered necessary for MOS 96B. All of these abilities are
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ones often referred to generically as cognitive abilities. The
overall picture that emerges from the judgements of the SMEs is
that of a job which places heavy demands on a wide variety of
cognitive abilities. Not just a few but almost all of the
cognitive abilities included in this taxonomy were identified as
important to 96B and, in most instances, quite a bit of each
ability was judged necessary. Evidently, the cognitive demands
of the various tasks to be done by MOS 96B are many, varied, and
fairly heavy.

In terms of the rest of the taxonomy, the picture is quite
different. Only one psychomotor ability, FINGER DEXTERITY, made
the cutoff. None of the other abilities in the psychomotor
cluster, none of the perceptual abilities, visual or auditory,
and none of the gross motor skills was considered necessary by
enough of the SMEs to be included in the 96B profile. Clearly,
the emphasis for this MOB is on abilities associated with
communication and with thinking. Physical demands are not
ordinarily a major part of the job.

The bar graph portion of the chart also makes it possible to
see in concrete terms the effect of the level of rater agreement
criterion that is adopted on which abilities are included in the
profile for the MOS. The topic was discussed at length earlier
in this report. In these discussions of specific MOSs, inclusion
in a profile is based on a level of rater agreement of 80%. The
figure illustrates the impact of varying the criterion. A
different profile, narrower and more or less conservative
depending on one's viewpoint, would emerge if 100% agreement were
required. The MOS 96B profile would contain only 10 abilities
instead of the 19 abilities included at the 80% level. Accepting
78% agreement would produce a profile with 25 abilities for MOS
96B.

The 19 abilities considered essential for 96B with the 80%
criterion adopted here as a standard are listed in Table 15. In
this table, the abilities are grouped by the number of raters
selecting them (10 were chosen unanimously). Within each group,
the abilities are ordered by the average estimats of how much of
the ability is needed. The list reaffirms what was shown in
figure: the major requirement for 96B is the ability to
understand language, written or spoken, and to communicate that
understanding to others. Although the ability to read and to
speak are rated highest, all the communication abilities are
scaled high. With a single exception (FINGER DEXTERITY), all of
the remaining abilities listed in the table focus on cognitive
demands, and only one of them (NUMBER FACILITY) is rated below
the psychomotor abilities in terms of how much is needed.

Another profile for MOS 96B is presented in Figure 12. It is
based on clusters rather than on individual abilities and so
reflects a different level of abstraction. To construct it, the
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Table 15

MOS 96B: Essential Abilities and Skills

Ablilty No. & Nam YES HN SD

21WRITTEN CGOPREHENSIO4 9 8.4 0.8
310RAL EXPRESSION 9 6.2! 0.8

41WRITTEN EXPRESSION 9 6.0 0.9

I ORAL COMPREHENSION 9 5.9 1.0
I5DEDUCTIVE REASONING 9 5.9 1.3

5VIUAI ZAT I ON_. 9 5.81 1.4
IUVISULIZATION 

9 5.6a 1.5

11 SPATIAL ORIENTATION 9 5.21 1.4
6-PROBLEN SENSITIVITY 9 5.11 1.6
8 FLUENCY OF IDEAS 9 4.81 2.2

9TINE SHARING 5.8 1.2.
20 SPEED OF CLOSURE 8 5.51 2.1
1 INDUCTIVE REASONING 6 5.3 1.7
10 SELECTIVE ATTENTION _ 5.3 1.5
16 INFORMATION ORDERING a 5.0 1.7
9 FLEXIBILITY OF CLOSURE 8 4.9 2.1

7 OGINALITT 8 48 1.3
37 FINGE2 DEXTERITY 8 4.7 1.4

1NUMER FACILITY 8 3.9 1.7
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MCI9"s

1.0 203.0 4.0 5.0 6.0 7.0

COMMUNICATION SKILL$

=K~EPTIM1. SKILL$

*A&ANIING SKILLS

SPIU.LOADD SKILLS

ftRUPTUAL-VISION

MPSTSUAL.AWDIT ION

MSCNWITOA SKILLS

SCSI MOTOR SKILL$

Figure 12. Cluster profile for 1408 96B.
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abilities that met or exceeded the designated 80% level of rater
agreement were identified. Then the bcalar values of these
abilities were averaged within each cluster and the means
plotted. Thus, the mean shown for the communication cluster
represents the average for all four communication abilities
included in the taxonomy, but the mean for the speed-loaded
cluster represents only the mean for the two speed-loaded
abilities selected by eight raters. The abilities not included
in the profile are not averaged into the cluster means.

This cluster profile tells some interesting and useful things
about NOB 96B. It says that the demanding aspects of the job are
not in the gross motor or perceptual areas. The heaviest demands
are placed on the communication abilities, and fairly heavy
demands also exist in four other areas, the conceptual,
reasoning, speed-loaded, and psychomotor clusters. In general,
the picture is consistent with that presented by the more
detailed profile. However, it is not clear from the cluster
profile how many of the abilities within the cluster are
important to the job.

This distinction may be important in matching system
requirements to MOSs. Consider a system judged to need RATE
CONTROL at level 5.4 and MULTI-LIMB COORDINATION at level 4. If
the system required no other psychomotor skills, the system
profile for the psychomotor cluster would show a mean of 4.7.
That is exactly the mean shown for MOB 96B, but what that mean
represents in the 96B profile is FINGER DEXTERITY. What may
appear to be a match at the cluster level may not be an actual
match at the individual abilities level.

What this example points out is that abilities within
clusters are not compensatory. Indeed, the process which led to
the identification of the individual abilities (Fleishman &
Quaintance, 1984) was designed to derive abilities that were as
independent as possible. Cluster comparisons may speed and focus
the matching process, and a cluster profile such as that in the
figure is easier to assimilate than the 50 ability profile. Both
profiles depict MOS 96B, and both may be useful. They represent
i'escriptions at different levels of detail and specificity.

In Part C raters were asked to indicate what abilities are
needed by MOS 96B to carry out eight intelligence production
activities. If an 80% rater agreement level is used as the
criterion, 11 abilities were assigned to the activities shown in
Table 16. The table lists the abilities selected and the level
of ability judged necessary for the activity using the 1 to 7
scale. The number of activities in which each listed ability is
used varies from one to five for this MOS. The mean is 2.5
activities per ability. As the table indicates, one rating was
near the top of the scale; the amount of WRITTEN EXPRESSION
judged necessary for DISSEMINATING INFORMATION was 6.7. Needs
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Table 16

Abilities Needed for Intelligence Production Activities: MOS 96B

Amount of Ability by Activity*
AUILITYe luemb/M--m ....- Total Neon

(Activitime Ipriqn) P 1 C N A I P 0 De win Dinid

2. WRITTEN COMPRENENSION (5) 6.5 6.0 5.4 5.4 5.7 28.9 5.9
4. WRITTEN EXPRESSION (4) 5.3 5.8 5.7 6.7 23.5 5.9

15. DEDUCTIVE REASONING (3) 4.9 6.0 6.1 17.0 5.7
1. ORAL COMPREHENSION (3) 5.9 5.4 4.6 15.9 5.3
6. PROBLEM SENSITIVITY (3) 5.0 5.0 5.6 15.6 5.2
3. ORAL EXPRESSION (2) 6.1 6.2 12.3 6.2
8. FLUENCY OF IDEAS (3) 4.3 4.0 3.5 12.3 4.1
5. MEMORIZATION (2) 4.4 4.6 9.0 4.5

13. INDUCTIVE REASONING (1) 5.8 5.8 5.8
12. VISUALIZATION (0) 5.6 5.6 5.6
16. INFORMATION ORDERINfI (1) 4.9 4.9 4.9

No. AbILlttes/AettvIty 8 1 2 2 5 4 3 3
Total Amount/Acttvyty 42.8 5.0 11.4 10.3 28.6 22.0 14.3 16.4
Mean Amount/Activity 5.4 5.0 5.7 5.2 5.7 5.5 4.8 5.5

*P w PLANNING A w ANALYZING OR EXPLOITING DATA
I a SETTING-UP OR PREPARING I a INTERPRETING DATA
C n COLLECTING DATA P a PREPARING OUTPUTS
M a MANAGING OR CATALOGING DATA D a DISSEMINATING INFORMATION
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for WRITTEN COMPREHENSION, DEDUCTIVE REASONING, and ORAL
EXPRESSION were also judged to be 6 or greater for some of the
activities.

By adding all the entries for each listed ability, a total
demand for each ability can be obtained. The table shows this
total and the abilities are listed in order from highest demand
(WRITTEN COMPREHENSION - 28.9) to lowest (INFORMATION ORDERING -
4.9). The summary demand for an ability reflects both the number
of activities using the ability and the amount of the ability
needed. The final column of the table shows the mean level of
the ability needed averaged across the number of activities
requiring the ability. This calculation converts the numbers
back to the 7-point scale. As can be seen, ORAL EXPRESSION has
the highest mean level of ability needed 6.2, but it was judged
necessary only to the PLANNING and DISSEMINATING INFORMATION
activities; its total demand placed it in the middle of the 11
abilities.

At the bottom of the table are summary data showing how many
abilities were identified as necessary for each activity; eight
abilities were considered necessary for the first activity
(PLANNING), only one for the second (SETTING-UP OR PREPARING) and
the other six activities had from two to five abilities cited.
Adding the amounts of the individual abilities needed for each
activity gives an indication of the total amount for each
activity. Again, PLANNING has the highest figure and SETTING-UP
OR PREPARING the lowest. Taking the mean of these amounts
reduces these numbers back to the l-to-7 scale.

The means suggest that the COLLECTING DATA and ANALYZING OR
EXPLOITING DATA activities needed the highest average level of
ability, but the individual cell entries are probably better
indicators of where training and selection attention should
focus. Although the mean level of ability for PLANNING is 5.4,
the demand for WRITTEN COMPREHENSION is 6.4, a full scale point
higher, and as noted earlier the mean estimate for WRITTEN
EXPRESSION in the DISSEMINATING INFORMATION activity is 6.7
although the overall mean for that activity is only 5.5. The
total and mean amounts of abilities needed may provide some help
in assessing the balance across activities.

The 11 abilities listed in the table comprise another profile
of MOS 96B, one that might be designated a "C Profile" since it
is based on data from Part C of JCATS. The 11 abilities in this
C Profile are a subset of the 19 abilities selected by the raters
in Part A. (In both cases, an 80% rater agreement level was the
criterion for inclusion; nt the 75% rater agreement level, the A
and C lists are identical except for FLEXIBILITY OF CLOSURE). It
is not surprising that the two profiles overlap since the raters
were asked to use the abilities they selected in Part A when
filling out Part C. However, the focus on the eight activities
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is a shift from the orientation of the questions in the flow
diagrams in Part A. Raters might not feel that all the abilities
they chose in Part A were needed once they considered the Part C
activities. Hence, overlaps in the lists were not inevitable
since raters could eliminate or even add abilities.

Eight of the abilities selected in Part A were not identified
in Part C as necessary for any of the eight activities specified
in C. One ability that had been a unanimous rater choice in Part
A, SPATIAL ORIUNTATION, was omitted in Part C. Seven of the nine
raters said it was needed for the SETTING-UP OR PREPARING and
COLLECTING DATA activities, but that was not enough to reach the
80% criterion level for rater agreement.

Seven other abilities included in the Part A profile for MOS
968 (ORIGINALITY, FLEXIBILITY OF CLOSURE, SELECTIVE ATTENTION,
NUMBER FACILITY, TIME SHARING, SPEED OF CLOSURE, and FINGER
DEXTERITY) were not included in the Part C list. Seven of the
nine raters cited six of these abilities (all but FLEXIBILITY OF
CLOSURE) as necessary for one or more of the eight activities but
that was also below 80%.

Whether the reduction from 19 to 11 abilities represents a
honing down to the essence of the OS ability profile or
represents the exclusion of significant and essential activities
from that profile is not clear. It is reassuring that there is
agreement between the Part A and Part C profiles on 12 abilities.
Since the Part A list includes the Part C list, the question to
be resolved is which list is more useful or, perhaps more
accurately, for what uses more or less inclusive lists of
abilities may be appropriate.

MOS 96D: Imagery Analyst

An Imagery Analyst is concerned with obtaining useful and
valid intelligence information by studying and analyzing aerial
and ground imagery and by using electronic, optical, and
mechanical devices to obtain information from permanent record
images. The analyst identifies physical features or terrain, 4es
well as enemy installations, deployments, weapons, equipment,
defenses, and lines of comunication. The analyst computes
distances, areas, and volumes, with and without automated means,
and determines field and target coordinates. The analyst
prepares a variety of graphics: situation maps, map overlays,
plots, mosaics, charts, etc. The analyst plans imagery
collection missions, briefs and debriefs crews, assesses mission
coverage, and makes recommendations for future missions. The
analyst prepares imagery reports, determines imagery analysis
priorities, prepares and maintains target folders and imagery
analysis files (Department of the Army, 1989, p. 747; Muckler,
Seven, & Akman 1990a, p. 32).
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Figure 13 shows the judgements of ten SKEs on the abilities
and skills needed to do this job. It is clear from a brief
inspection of the figure that the abilities most important for
MOS 96D are located among the first 30 that are listed. The
raters agreed that all four communication abilities, oral and
writtAn comprehension and expression, are necessary and in
corsiderable amounts. Abilities in the communication cluster are
almost equally important, but the next four clusters call for a
closer look.

Eight abilities are included in the conceptual cluster. Four
of them, MEMORIZATION, PROBLEM SENSITIVITY, SELECTIVE ATTENTION,
and SPATIAL ORIENTATION, met criterion for inclusion in the 96D
profile. Furthermore, the scalar values assigned them indicate
that quite a lot of each ability is needed. None of the selected
abilities rated below 5.3. Clearly, some of the cogni.tive
aspects of the 96D job are demanding.

Of the six abilities in the reasoning cluster, five made the
profile; NUMBER FACILITY was a unanimous choice. Except for
INFORMATION ORDERING at 4.8, all of the selected abilities rated
above 5 on amount needed.

Two abilities from the next cluster are included in the
profile, PERCEPTUAL SPEED AND ACCURACY and TIME SHARING. They
add to the picture of 96D as a job with a considerable cognitive
load, a job with a variety of facets, broadly not narrowly
demanding, requiring a sensitivity to time and to competing
interests.

The sixth cluster de&ls with visual perception and the
profile in the figure shows that this is a primary focus of this
MOS. Five of the eight specific visual abilities listed in the
cluster are included in the 96D profile. Two of the abilities,
NEAR VISION and DEPTH PERCEPTION, were unanimous selections and
both had average scalar values of 6.3 indicating that a large
amount of these abilities is needed. VISUAL COLOR DISCRIMINArION
at 6.0 and FAR VISION at 5.9 were also highly rated.

Abilities in the remaining three clusters were not considered
important for MOS 96D. That is, none of the hearing abilities,
none of the psychomotor abilities, and none of the gross motor
abilities were considered essential by enough of the raters to be
included in the individual abilities and skills profile.

What the figure says in brief is that MOS 96D is a job with a
fairly broad and high level cognitive demand and with an emphasis
on vitsual perception and communication abilities. The individual
abilities to be included in the 96D profile are listed in Table
17 in order, first, of the number of raters selecting them and,
then, within each group (10, 9, or 8 raters), in order of the
mean scalar value given to that ability. Topping the list are
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Figure 13. SME judgments on abilities needed for MOS 96D.
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Table 17

MOS g6D: Essential Abillties and Skills

Xbit•tyNO. & H•e YES MH SO
NEAR VISION 10 6.3 0.8
DEPTH PERCEPT[OH 10 6:.3 0.9
•ITTEH •,OHPREHEHItOH 10 S.8 0.8

, ,i , . . i
WRITTEN EXPRESSION 10 5,7 0,8
PERCEPTUAL SPO & ACCY 10 .5.1 1.3
ORAL COHPREHEHSION 10 5.1 1.0
HUHII|R FACILITY 10 5.1 1.7
FAR VISIOH 9 5.9 0.9

i
ORAl. EXPItESSIOH 9 5,8 0,9
DEDUCTIVE REASONING 9 S,6 1.3
HEHOHIZATIOH .. . . 9 S¶| 1,4

MATH REASOHIN'J 9 5,4 1.3
EELIICtVE ATrENTIOH , .9 .S,.3 .1;0
SPATIAL OiIIENTATIOH 9 .S,3 1;4
IHFOHNATIOH ORDERING 9 ,4.E 1 ..3
VISUAL COLOR OISC 8 6,0 1/1
PROIILEN SENSITIVITY 8 5,O 1,0
IHOUCTIVE REASONING 8 5,6 1.3
NIGHT VISION 8 ,5,6 1.1
TINS SHARING 8 &.g 0.9
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two visual abilities, followed by the ability to read and to
write. Throughout the 20 listed abilities, visual and
communication abilities are interspersed with a variety of
cognitive abilities.

Figure 14 presents a cluster profile of OS 96D. It shows an
emphasis on abilities in the first five clusters and a lack of
interest in the last three clusters. It depicts a job with a
principal requirement for visual perception, a need for good
communication skills, and strong supporting requirements in a
variety of cognitive areas. The figure suggests that any
detailed analysis of this MOS focus on the first five ability
clusters.

Table 18 shows the 17 abilities selected by the raters for
MOS 96D in Part C. These 17 abilities were dispersed across all
eight activities, with two abilities used in six activities, two
abilities used in one activity apiece, and the other 13 abilities
ranging from two to five abilities each. The mean number of
activity assignments for MO0 96D was 3.1.

The summarization across activities shows that WRITTEN
EXPRESSION, used in six activities, carries the highest total
demand (35.9). INFORMATION ORDERING was assigned to as many
activities and carried the second highest demand (32.5).
Although these two abilities showed the highest overall demand,
their average demand per activity (6.0 and 5.4) was below that of
five visual and reasoning abilities. The overall demand for each
of these five was below 14, less than half that of the three most
frequently cited abilities; their mean demand ranged from 6.4 to
6.8. For three of these abilities, DEPTH PERCEPTION, NEAR
VISION, and MATHEMATICAL REASONING, the mean demand was judged to
be 6.8 on the 7-point scale. The values assigned these abilities
are even higher in the context of specific intelligence
production activities (i.e., Part C) than they were in Part B
(where the two visual skills were rated 6.3 and MATHEMATICAL
REASONING was rated 5.4).

The judgements of number of abilities used in the
intelligence production activities by MOS 96D ranged from three
abilities per activity (DISSEMINATING INFORMATION) to 13
abilities (INTERPRETING DATA). The INTERPRETING DATA activity
had the highest total amount of ability judged necessary (81.8)
and the highest mean amount needed per ability (on the 7-point
scale, 6.3, tied with the ANALYZING OR EXPLOITING DATA activity).
Although there is some variability from one activity to another,
the mean amount of ability needed is quite high (5.0 to 6.3) for
all eight activities. Two activities, ANALYZING OR EXPLOITING
DATA and INTERPRETING DATA, appear to be the focal point for this
MOS.
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Table 18

Abilities Needed for Intelligence Production Activities: MOS 96D

Monm t of Ability by Activity'ABILITY, Ms.aa/am - - - - - - - -Total a
(Activitites Neurrig) P I C N A I P D Dwud Dmnd

4. WRITTEN IXPRESIION (6) 5.8 5.1 5.2 6.1 6.9 6.8 35.9 6.0
16. INFORMATION ORDERING (6) 5.1 4.6 5.6 5.6 6.2 5.4 32.5 5.4
10. SELECTIVE ATTENTION (5) 5.9 5.8 6.1 5.9 5.6 29.3 5.9

2. WRITTEN COMPREHENSION (4) 5.8 5.5 6.2 6.2 23.7 5.9
18. NUMBER FACILITY (4) 5.2 5.0 6.4 6.2 22.8 5.7
21. PERCEPTUAL SPEED & 6.1 6.3 5.0 4.7 22.1 5,5

ACCURACY (4)
1. ORAL COMPREHENSION (4) 5.4 4.8 4.5 4.9 19.6 4.9
3. ORAL EXPRESSION (3) 5.6 5.4 6.6 17.6 5.9
29. DEPTH PERCEPTION (2) 6.8 6.9 13.7 6.8
24. NEAR VISION (2) 6.8 6.8 13.6 6.8
17. MATHEMATICAL REASONING (2) 6.7 6.8 13.5 6.8
15. DEDUCTIVE REASONING (2) 6.4 6.8 13.2 6,6
25. FAR VISION (2) 6.4 6.4 12.8 6.4
S. MEMORIZATION (2) 6.4 6.3 12.7 6.4
6. PROBLEM SENSITIVITY (2) 4.3 5.4 9.7 4.8

19. TIME SHARING (1) 5.9 5.9 5.9
11. SPATIAL ORIENTATION (1) S.5 5.5 5.5

No. Ab|IttIef/Aotlvity 6 5 5 4 12 13 4 3
Total Amount/ActIvity 32.9 24.9 27.4 20.9 75.1 81.8 22.9 18.1
Mean Amount/Activity 5.5 5.0 5.5 5.2 6.3 6.3 5.7 6.0

*P a PLANNING A m ANALYZING OR EXPLOITING DATA
I m SETTING-UP OR PREPARING I w INTERPRETING DATA
C m COLLECTING DATA P w PREPARING OUTPUTS
N a MANAGING OR CATALOGING DATA D a DISSEMINATING INFORMATION
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The 17 ability Part C profile of MOS 96D includes 17 of the
20 abilities that are in the Part A profile. The three abilities
in the A profile that are not in the C profile are INDUCTIVE
REASONING, NIGHT VISION, and VISUAL COLOR DISCRIMINATION. Seven
out of ten raters (one fewer than needed to meet the 80% rater
agreement criterion) selected these three abilities for the
ANALYZING OR EXPLOITING DATA activity and the first two for the
INTERPRETING DATA activity as well. Mean amounts assigned to the
three were 6.8, 5.8, and 6.6, high on the 7-point scale.
Essentially, there is much agreement about which abilities to
include in the profile for MOB 96D, whether Part A or Part C
provides the data.

MOS 96H: Aerial Intelliaence SDecialist

An Aerial Intelligence Specialist helps to plan and carries
out aerial missions, including aerial surveillance, aerial visual
reconnaissance, aerial search and rescue, aerial radiological
surveys, and similar intelligence and information-gathering
missions. In addition to using his unaided but trained eye, the
96H operates a variety of aerial sensor systems (infrared, radar,
and photographic) and their associated data transmission links
and ground data terminal stations. The 96H recognizes enemy
electronic countermeasures, whether directed against aircraft or
round component communications or sensor equipment, and the 96H
nitiates electronic countermeasures. Prior to aerial missions,

the 96H helps the pilot with flight planning, weather analysis,
navigational computations, and aircraft preflight procedures.
The 96H prepares aerial surveillance and associated equipment for
operation, and the 96H troubleshoots sensor and associated
systems when they fail. While airborne, the 96H reports on
targets of opportunity, aids the pilot with aerial navigation,
and uses the radio. The 96H participates in mission debriefings
and helps the imagery analyst analyze imagery recordings
(Department of the Army, 1989, p. 751; Muckler, Seven, & Akman
1990a, p. 33).

The judgements made by eight SMEs about the abilities
required by MOS 96H are summarized in Figure 15. It shows the
number of raters selecting each ability in the "Yes" column and
graphs this number on the right side of the figure for ready
comparison. The means and standard deviations of the scalar
values assigned to the abilities are also included in the figure.
With eight raters, at least seven must agree for the 80%
criterion level to be met.

The figure makes it immediately apparent that visual
perception is of primary importance to MOS 96H. All eight raters
agreed that all seven visual abilities are necessary and that a
high level of each is required. Although the visual perception
cluster is the only one in which every rater said every ability
was required, each of the other clusters contains abilities
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important for 96H. In the communication cluster, all four
abilities were selected by seven raters. In the conceptual
cluster, five abilities were unanimous selections and a sixth was
picked by seven raters. In the reasoning cluster, only CATEGORY
FLEXIBILITY failed to meet the criterion. In the speed-loaded
cluster, only REALTION TIME was excluded from the profile, and
six of the eight raters considered it necessary.

The final three clusters encompass 20 abilities; half of them
met the criterion for inclusion in the 96H profile. Two of the
three hearing abilities, GENERAL HEARING and AUDITORY ATTENTION
were select~d. Five of the seven psychomotor abilities were
included in the profile with CONTROL PRECISION a unanimous
choice. Finally, three of the gross motor abilities, EXTENT
FLEXIBILITY, DYNAMIC FLEXIBILITY, and STATIC STRENGTH, were
selected.

Table 19 lists the 36 abilities included in the 96H profile.
As the table shows, 17 of the selections were unanimous and
another 19 were chosen by seven of the eight raters. As the
table also shows, the amounts of the abilities needed were quite
high, FAR VISION rated at 6.8 (on a scale of 7) being the highest
and MATHEMATICAL REASONING at 4.1 the lowest. The six most
important abilities include five visual perception abilities and
SPATIAL ORIENTATION. Each of the six is rated at least 6.0,
suggesting the need for highly skilled personnel with exceptional
visual abilities supported by wide-ranging cognitive abilities,
highly developed psychomotor abilities, and specific kinds of
flexibility and strength.

As might be anticipated, the cluster profile of MOS 96H,
shown in Figure 16, indicates requirements at high levels in each
of the eight clusters. The perceptual-vision demand is greatest,
with perceptual-audition a close runner-up, but the balance shown
across the clusters in the figure indicates that 96H is a very
demanding job and suggests that detailed consideration of
specific abilities in all clusters might be warranted.

Table 20 presents tha data obtained from Part C for MOS 96H.
Thare are 31 abilities represented in this C profile. The
greatest number of activities to which any one ability is
assigned is three; 21 of the 31 abilities are assigned to only
one activity. The mean number of activities per ability is 1.5.
Three activities (MANAGING OR CATALOGING DATA, ANALYZING OR
EXPLOITING DaqiA, INTERPRETING DATA) have no abilities assigned to
them at all.

Partly as a consequence of beinr, represented in few
activities, the total demands across abilities are low. The
highest total dexand is only 14.2 (ORAL COMPREHENSION); the low
is 1.7 (FLUENCY Or IDEAS and INDUCTIVE REASONING). The average
drumnd per ability ranges from a high of 6.4 (FAR VISION) to a
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Table 19

XOB 96K1: Essential Abilities and Skills

AbfLity NO. & NOW YES MN to

111SPATIAL OEIENTATION a 6.6 0.7

24ECINM ATTSNTIN 65.08 1.3

9 FLEXISIL!TY Of CLOSURE 85.71 1.5

61PIMIE SENSITIVITY 81 5.4 1.61

321AUSITORY ATTENTION 71 6.0 1.01

351RATI CONTROL .4a13H

161O00ATONORERNG.32I



No %

1. .0304.0 5.0 6.0 7.0

40UISIIATION KILLS

ONhML am ILL11

RL4SMING WILLI

INOU-L& KILLS

ARUIPIUaLVIUI10

NSUPTMLMUITIN

amS NOTO KILLS

Figure 16. Cluster profile for MOB 96H,
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Table 20

Abilities Needed for Intelligence Production Activities: MOS 96H

Aount of Ability by Acttvity
ASILITYs II• I•.,m, Tout Noun

(Astlvlt les suiriln) p I C N A I P S rd Iau

3. ORAL CONPRININSION (3) 5.1 4.8 4.3 14.2 4.7
1. ORAL EXPRESSION (3) 4.4 5.0 4.4 13.8 4.6
2. WRITTIN CONPIEHEINSION (3) 4.8 4.8 3.6 13.2 4.4
4. WRITTEN EXPRESSION (3) 4.3 3.0 3.6 10.9 3.6

24. MNEA VISION (3) 4.3 5.5 9.8 4.9
16. INFORMATION ORDERING (2) 4.8 4.8 9.6 4.8
5. MEMORIZATION (2) 4.8 4.4 9.2 4.6

19. Tin SNAlRMI (2) 4.1 4.5 6.9 4.4
1I. DEDUCTIVE REASONING (2) 4.4 4.1 8.5 4.2
17. MATHEMATICAL REASONING (2) 3.6 3.4 7.0 3.5
25. FAR VISION (1) 6.6 6.4 6.4
26. NIGHT VISION (1) 6.1 6.1 6.1
28. PERIPHERAL VISION (1) 5.9 5.9 5.9
11. SPATIAL ORIENTATION (1) 5.6 5.6 5.6
27. VIUAL COLOR DIICRIM. (1) 5.5 5.5 5.5
21. PERCEPTUAL SPEED A (1) 5.4 5.4 5.4

ACCURACY
29. DEPTH PERCEPTION (1) 5.5 5.4 5.4
31. GENERAL E.ARING (1) 5.3 5.3 5.3
10. SELECTIVh ."-,iIdTION (1) 5.2 5.2 5.2
9. FLEXIBILITY OF CLOSURE (1) 5.1 5.1 5.1

23. CHOICE REACTION TIE (1) 5.1 5.1 S.1
30. GLANE ENSITIVITY (1) 5.1 5.1 5.1
20. PIPED OF CLOSURE (1) 4.7 4.7 4.7
35. RATE CONTROL (1) 4.7 4.7 4.7
37. FINGER DEXTERITY (1) 4.7 4.7 4.7
6. PROELEM SENSITIVITY (1) 4.6 4.6 4.6

41. EXTENT FLEXIBILITY (1) 4.6 4.6 4.6
34. CONTROL PRECISION (1) 4.1 4.1 4.1
18. NUMBIER FACILITY (1) 4.0 4.0 4.0
8. FLUENCY OF IDEAS (1) 3.7 3.7 3.7

13. INDUCTIVE REASONINO (1) 3.7 3.7 3.7

No. AbIlItle/AotIvIty 10 10 20 0 0 0 1 4
Total Aont/ActIvIty 43.9 44.3 102.9 0 0 0 3.0 15.9
Mean Amount/ActIvity 4.4 5.1 5.1o 0 0 0 3.0 4.0

*P m PLANNING A u ANALYZING OR EXPLOITING DATA
S m SETTINO'UP OR PREPARING I * INTERPRETING DATA
C w COLLECTING DATA P u PREPARING OUTPUTS
N w MANAGING OR CATALOGING DATA 0 u DISSEMINATING INFORMATION
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low of 3.5 (MATHEMATICAL REASONING). In only one other case is
the amount of ability needed judged to be 6 or higher (NIGHT
VISION at 6.1).

The number of abilities needed per activity ranges from a
high of 20 (COLLECTING DATA) to a low of I (PREPARING OUTPUTS),
if the three activities without ability entries (at the 80% rater
agreement level) are excluded. The COLLECTING DATA activity also
has the highest total amount of ability needed per activity
(102.9) and the highest mean amount per activity (5.1).

This characterization of MOS 96H shows a need for a variety
of abilities. The first two activities listed call on seven of
the same abilities but the third activity, COLLECTING DATA, uses
18 abilities that are not used in the other activities.

As with MOS 96B and OS 96D, the abilities in the C profile
for MOS 96H are a subset of the abilities in the A profile for
that MOS. Of the 36 abilities selected as necessary for MOS 96H
in Part A, 31 were used in assigning abilities to activities in
Part C. The five abilities from the A profile not in the C
profile are AUDITORY ATTENTION, ARM-HAND STEADINESS, MULTI-LIMB
COORDINATION, DYNAMIC FLEXIBILITY, and STATIC STRENGTH. All five
were assigned to the COLLECTING DATA activity and two to the
SETTING-UP OR PREPARING activity by six of the eight raters, so
that with a 75% level of rater agreement as a criterion, both A
and C profiles would have included the same 36 abilities.

MOS 96R: Ground Surveillance Systems Operator

A Ground Surveillance Systems Operator detects, locates, and
reports target data by operating ground surveillance systems and
associated equipment. The operator selects emplacement sites for
specific equipment, emplaces, camouflages, and recovers the
system components. The operator also operates organic
communications equipment, power sources, and light wheeled
vehicles. The operator maintains the ground surveillance systems
and associated equipment, as well as the light wheeled vehicles,
the communications equipment, and the power sources. The
operator reconnoiters potential areas of operation, plans
surveillance missions, and must read and use military maps,
overlays, aerial photographs, terrain studies, and intelligence
reports. The operator also prepares overlays and situation maps.
The operator decides on employment and operational techniques for
the ground surveillance equipment and integrates other unit
collection assets with ground surveillance systems (Department of
the Army 1989, p. 753; Muckler, Seven, & Akman, 1990a p. 34).

The judgements made by nine SMEs about the abilities and
skills required for MOS 96R are shown in Figure 17. The figure
indicates that the raters believed many of the abilities and
skills in each of the eight clusters were necessary for 96R.
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Figure 17. SHE judgments on abilities needed for Mos 96R.
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Indeed, it is easier to specify the abilities not chosen by the
eight raters necessary for meeting the criterion than it is to
note the abilities selected. Only seven of the 50 abilities are
omitted from the 96R profile. WRITTEN EXPRESSION was selected by
only seven raters and so was not included in the profile. All of
the abilities in the next three clusters are included. Five of
the seven visual perception abilities were unanimous choices.
Eight of the nine raters picked GLARE SENSITIVITY, so it, too, is
part of the 96R profile. Of the visual abilities, only VISUAL
COLOR DISCRIMINATION, selected by seven raters, did not make the
cutoff. All three of the hearing abilities were considered
necessary for 96R, and all seven of the psychomotor abilities.
Of the ten abilities in the gross motor cluster, five met the
criterion for inclusion in the profile and five did not, but all
were deemed important by at least two-thirds of the raters. The
five included in the profile are SPEED OF LIMB MOVEMENT, GROSS
BODY EQUILIBRIUM, STATIC STRENGTH, EXPLOSIVE STRENGTH, and
STAMINA.

The picture of NeO 96R drawn by the raters is of a highly
demanding job, balanced between cognitive tasks of complex
nature, psychomotor tasks calling for controlled manipulation and
skilled performance, and physically difficult work. Six of the
nine raters selected every one of the 50 abilities as necessary
for MOB 96R. The 80% agreement criterion cut the number of
abilities in the 96R profile to the 43 abilities listed in Table
21. In this table, the abilities are grouped according to the
number of raters selecting them and then by the mean scalar value
assigned to the ability. As the table shows, 30 of the 50
abilities were selected unanimously. The top three are
perceptual abilities, all rated over 6 on the 7-point scale.
From there on there is a mix of abilities from the various
clusters, all highly rated.

Figure 18 presents a cluster profile for MOS 96R. That
figure highlights the requirement for auditory abilities and
suggests a somewhat lighter load on reasoning abilities than on
the other clusters of abilities, but significant demands exist in
every one of the eight clusters. In the selections made, none of
the ability areas were omitted and all of the ratings were fairly
high.

Part C data for MOS 96R are summarized in Table 22. As the
table shows, there are 39 abilities included in the C profile.
Two of these abilities (ORAL EXPRESSION and WRITTEN
COMPREHENSION) are assigned to all eight activitiesi 13 of the 39
are assigned to only one activity and nine others to only two
activities. The mean number of activities per ability is 2.8.

The amount of ability needed summarized across activities
varies from 40.8 for ORAL EXPRESSION to 4.8 for GLARE

77



Table 21

NOS 96R: Easential Abilities and Skills

AbiI It No.i NA YES X so
31101NERAL NEARING __9 E6.4 0.9
32AUDITORY ATTENTION 9 6.3 1.0

261IGH VIION9 6.2 1.4
SOKAL COMPRIHINSION 9 5.91 0.9

11 SPATIAL ORIENTATION -9 5,8 1.5
SIOAL RISION91 5.8 1.41

101SELECTIVE ATTENTION _ 91 5.7 2.11
22 REACTION TIME 91 .? 2.01
21WRITTEN COMPREHENSION 1_ 5.6 1.21
5 MEMOIZATION 91 5.6 2.11

351RAT COTROL 91 5.61 1.41
37 FINGft PU ERITY 91 5.61 1.91
91FLEXIBILITY OF CLOSURE _91 5.41 1.71

251FAR VISION 91 5.41 1.91
341CONTROL PRECISION 91 5.41 2.01
61PRCLI SNSITIVITY 9153116
20 SPRED OF CLOSURE 91 5.31 1.. 1
KNEAR VISION 91 5.31 1.91

361URIT-FINGER SPEE0 91 5.31 2.1
381HAIIUAL DEXTERITY 91 5.31 1.61
ZI1PERCIPTUALSPO &ACCY 91 5.21 1.6
1VISUAIZAION 9 5.1 1.6

ITIMATN REASONING 9 5.1 1.7
181MUMIERA FACILITY 91 .1 2.2
191TM SNAING 9f 5.01 2.1

"S9 .0 1.91
28 PEIAIPHRAL VISION 91 4.9 2.2
291DEPTH PERCEPTION _91 4.9 2.2
431M OF LIMNMOVEMENT 91 4.9 2.0
15 DEDUCTIVEI REASOING 91 4.6 1.6
23CHOICE REACTION TIME 11 6.4- 0.7

33 SOUN LOCALIZATION 1_ 5.91 2.2.
40OMULTI -LIMS COORDINATION __8 5.91 1.1

50 SAMIN 5.61 1.0
5.6 1.4

440*05 BODY EOUILISRIUK 81 5.j61 1.2

301GLADC SNSITIVITY*_ 61 5.41 1.61I
391ARM-NN STEAINESS 55.41 1. 1

A 5LU1 0.6
1% INFORMATION ORDERING _8 5.1 1.6
4?9PI.OSIVSI STRENGTH 8_ 4.91 1.5
141CATEGORY FLVXISILITt a_ 4.31 1.a1
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Table 22

Abilities Needed for Intelligence Production Activities: MOS 96R

Amunt of Ability by Acti~vtN
AlIILITY: liu/------------------------------- Total Noon

(Activities Raqpiring) P 8 C 1 A I P D D Domd

3. ORAL EXPRESSION (8) 4.8 4.7 4.8 5.1 5.4 5.5 5.2 5.3 40.8 5.1
2. WRITTEN COMPREHENSION (8) 5,6 4.3 5.3 5.1 5.3 5.6 4.3 4.6 40.1 5.0

22. REACTION TINE (6) 5.5 5.3 5.0 4.9 4.6 5.3 30.6 5.1
6. PROBLEM SENSITIVITY (6) 4.9 5.7 5.0 4.9 4.8 4.8 30.1 5.0

17. MATHEMATICAL REASONING (6) 5.1 4.8 4.8 4.4 4.8 4.2 28.1 4.7
18. NUMBER FACILITY (5) 4.7 4.8 4.7 4.? 4.5 23.4 4.7
10. SELECTIVE ATTENTION (4) 5.6 5.9 5.4 5.4 22.3 5.6
19. TIME SHARING (4) 5.4 4.9 4.9 4.9 20.1 5.0
34. CONTROL PRECISION (4) 5.6 5.1 4,3 4.4 19.4 4,8
21. PERCEPTUAL SPEED & (4) 5.4 4.9 4.4 4.4 19.1 4.8

ACCURACY
1. ORAL COMPREHENSION (4) 4.8 5.0 4.3 4.6 18.7 4.7

24. NEAR VISION (4) 4.6 4.9 4.5 4.4 18.4 4.6
26. NIGHT VISION (3) 5.9 5.6 5.6 17.1 5.7
12. VISUALIZATION (3) 5.2 5.8 5.3 16.3 5.4
5. MEMORIZATION (3) 5.4 5.3 5,3 16.0 5.3

37. FINGER DEXTERITY (3) 5.4 5.8 4.8 16.0 5.3
9. FLEXIBILITY OF CLOSURE (3) 5.2 4.6 5.3 15.1 5.0

36. WRIST-FINGER SPEED (2) 5.6 5.8 11.4 5.7
31. GENERAL HEARING (2) 5.9 5.4 11.3 5.7
11. SPATIAL ORIENTATION (2) 5.7 5.4 11.1 5.6
43. SPEED OF LIMB MOVEMENT (2) 5.2 5.8 11.0 5.5
4. WRITTEN EXPRESSION (2) 5.0 5.7 10.7 5.

35. RATE CONTROL (2) 5.4 5.0 10.4 5.2
29. DEPTH PERCEPTION (2) 5.0 5.3 10.3 5.2
15. DEDUCTIVE REASONING (2) 5.0 4.6 9.6 4.8
20. SPEED OF CLOSURE (2) 4.8 4.7 9.5 4.8
23. CHOICE REACTION TINE (1) 6.1 6.1 6.1
40. MULTI-LIMB COORDINATION (1) 5.9 5.9 5.9
32. AUDITORY ATTENTION (1) 5.7 5.7 5.7
46. STATIC STRENGTH (1) 5.7 5.7 5.7
47. EXPLOSIVE STRENGTH (1) 5.7 5.7 5.7
33. SOUND LOCALIZATION (1) 5.6 5.6 5.6
38. MANUAL DEXTERITY (1) 5.6 5.6 5.6
28. PERIPHERAL VISION (1) 5.4 5.4 5.4
13. INDUCTIVE REASONING (1) 5.3 5.3 5.3
39. ARM-HAND STEADINESS (1) 5.3 5.3 5.3
25. FAR VISION (1) 5.1 5.1 5.1
44. GROSS BODY EOUILIIRIUM (1) 5.1 5.1 5.1
30. GLAZE SENSITIVITY (1) 4.8 4.8 4.8

No. AbIlItaes/Actlvtty 6 26 24 6 9 12 13 13
Total Amowmt/Activity 30.7 137.0 129.9 30.0 45.1 61.5 62.6 61.4
Mean Amount/ActIvIty 5.1 5.3 5.4 5.0 5.0 4.8 468 4.7

*P m PLANNING A w ANALYZING OR EXPLOITING DATA
S a SETTING-UP OR PREPARING I o INTERPRETING DATA
C a COLLECTING DATA P a PREPARING OUTPUTS
N m MANAGING OR CATALOGING DATA D a DISSEMINATING INFORMATION
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SENSITIVITY, used only in the COLLECTING DATA activity. Although
this variation in total demand is large, the mean ability
required does not vary greatly from one ability to another. The
highest mean demand is that for CHOICE REACTION TIME (6.1), used
only in the COLLECTING DATA activity. The second highest mean
demand is that for MULTI-LIMB COORDINATION (5.9), used only in
SETTING-UP OR PREPARING. Simple REACTION TIME also appears as a
major factor for MOs 96R; it shows the third highest total demand
and appears in six activities. The mean demand for those six is
5.1. A need for action and for speed of action is suggested by
these data.

The lowest mean demand, that for NEAR VISION, is 4.6, not
really a low figure on the 7-point scalel that mean is based on
four activities to which the ability was assigned. None of the
individual cell entries for the 39 abilities is below 41 the
raters' judgements indicate that MOS 96R places demands on a wide
range of abilities and that the demands are moderately and
consistently high.

With respect to the number of abilities need to perform the
eight activities, the range runs from 6 to 26 abilities per
activity. SETTING-UP OR PREPARING and COLLECTING DATA are the
two activities showing the major demands, with 26 abilities for
SETTING-UP OR PREPARING and 24 abilities for COLLECTING DATA.
Between these two activities there is an overlap on 11 abilities
and differences in the other abilities these activities need (15
and 13 in number, respectively). PLANNING and MANAGING OR
CATALOGING DATA are two activities needing the fewest abilities
for MOS 96R (6 each).

The mean amount of ability needed per activity ranges from a
high of 5.4 (COLLECTING DATA) to a low of 4.7 (DISSEMINATING
INFORMATION), indicating that the demand across activities with
respect to level of ability needed is fairly balanced. The total
amount of ability per activity mirrors the differences observed
in number of abilities needed. The largest totals in each case
are for the SETTING-UP OR PREPARING and COLLECTING DATA
activities. The total amount for SETTING-UP OR PREPARING is
137.0, for COLLECTING DATA 129.9. The next closest activity in
terms of total amount of ability needed is less than half that.
INTERPRETING DATA, PREPARING OUTPUTS, and DISSEMINATING
INFORMATION (61.5, 62.6, and 61.4) are nearly equal to one
another and roughly twice that of the two lowest demand
activities, PLANNING (30.7) and MANAGING OR CATALOGING DATA
(30.0). In terms of these ability profiles, the emphasis for MOS
96R is clearly on the SETTING-UP OR PREPARING and COLLECTING DATA
phases of the job.

Of the 39 abilities represented in the C profile, 38 were
included among the 43 abilities in the A profile. The C profile
included one ability (WRITTEN EXPRESSION) not in the A profile,
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and the A profile included five abilities (ORIGINALITY, FUENCY
OF IDEAS, CATEGORY FLEXIBILITY, INFORMATION ORDERING, and
STAMINA) not in the C profile. In each case, a 75% rater
agreement level would have included these abilities in the
respective profiles whereas the 80% criterion did not. Both
profiles include a selection of abilities from each of the eight
ability clusters. NOS 96R clearly is judged to need a high level
of a wide variety of abilities.

_OM 97B 1 Counterin telliaenos Agen

A Counterintelligence Agent plans and conducts
counterintelligence operations, analyzing, selecting, exploiting,
and neutralizing targets of counterintelligence interest in a
tactical environment. The Agent determines enemy intelligence
collection assets, organizations, personnel, operational methods,
capabilities, vulnerabilities, limitations, and missions. The
Agent supports offensive and defensive counterintelligence and
collection operations and gathers counterintelligence
information. The Agent is familiar with the methods and
practices of saboteurs, foreign agents, and subversives. The
Agent formulates investigation plans and evaluates information
sources. The Agent plans and conducts counterintelligence
investigations, including background, complaint, and incident
investigations. The Agent applies the fundamentals of military
and civil law to the conduct of investigations. The Agent
conducts security surveys and provides other counterintelligence
security services (Department of the Army, 1989, p. 7561 Muckler,
Seven, & Akman, 1990a, p. 34).

Figure 19 summarizes the assessments made by 10 97B SMEs
concerning the abilities and skills needed for performance in
this MOS. The figure presents the number of raters who selected
the ability, the mean importance judged for each ability, the
standard deviation for each mean, and the profile created when
the number of raters selecting the ability is plotted.

The importance of communication abilities (abilities 2
through 4) is apparent. Further, the importance of the next
eight abilities (abilities 5 through 12) with respect to
conceptual abilities is strong and well-balanced across these
abilities. After ability #12, however, the pattern of essential
abilities becomes rather ability-specific. Some abilities are
rated as very important, others as moderately important, and some
as of small importance.

Of the 50 abilities, some 22 are rated as essential by eight
or more raters out of ten (using the 80% criterion assumed here).
These abilities are shown in Table 23, Nine of the 22 are rated
as eusential by all ten raters: these uj.niinous choices are
entirely from the first three clusters of abilities and concern
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Figure 19. SME judgments on abilities needed for MOS 97B.
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Table 23

MOS 97B: Essential Abilities and Skills

AWItyNo. & WowYESI MW so
4 WRITTEN EXPRESSION 101 6.6 0.7
10RAL CONPREHENION 101 6.4 0.8
31 EXPRESSION xi , 6.4 1.0
21WRITTEN COMPREHENSION 10 6.2 1.1

15 DEDUCTIVE REASONING 10_ S.T7 I.0
16 INFORMATION ORMERING 10 5.61 .0
10 SELECTIVE ATTENTION 10 5.51.5 1.0
5 HMENNIT I ON 10. 5.51 1.2

___9 FLEXIBILITY OF CLOSJRE 101 ,.91 0.7
6 PROBLEM SENSITIVITY 91 5.6 1,0
... OGINALITY 9 1.4 1.3
8 FLUENCY OF IDEA_ 9 j.4 0.9

.19TIME SHARING 9 5.1 1.2
20 SPEED OF CLOSURE 9 .11 0.8
32 AUDITORY ATTENTION 9 5.1 1.4
11 SPATIAL ORIENTATION 9 4.3 1.01
31 GENERAL HEARING 9 4.2 1.3

- 37 FINGER DIXTERITY 99 4.1 1.5
13 INDUCTIVE REASONING 8 5.9 1.0L
1 VISUALIZATION 8 4.6 1.5
,26NIHT VISION 81 4.3 ,1.4
24 NEAR VISION 61 4.3 1.31
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communications, conceptual, and reasoning abilities. Once fa~A,,
here is a military intalligence NOS that depends strongly on
cognitive abilities and skills.

Beyond the cognitive abilities (i.e., abilities I through
23), there are abilities from other clusters that are designa+-7
as essential based on raters' judgements although not unanimous
choilteL: GENERAL HEARING, FINGER DEXTERITY, NIGHT VISION,
AUDITORY ATTENTION, and NEAR VISION.

Figure 20 assembles the clusters of abilities into eight
areas. It can be seen there that the cognitive abilities are
predominant in the performance of the tasks in this MOS. Still
prosr but far less important are the abilities associated with
perct ual-vision, perceptual-audition, and psychomotor
abilities--with specific exceptions. The relative unimportance
of the gross motor abilities can be seen both in the current and
previoas figures. An interesting sub-cluster is that of WRIST-
FINGER SPEED, FINGER DEXTERITY, and MANUAL DEXTERITY which
suggests this is not entirely a cognitive MOS and that some
manus" skill is not to be ignored.

Data from Part C for MOS 97B are summarized in Table 24. As
the I ble shows, 13 abilities are assigned to as many as five
different intelligence production activities. The mean number of
activ'hies per ability is 2.5. The total demand for an ability,
summe" across the number of activities in which it is
represented, ranges from a high of 26.6 for WRITTEN EXPRESSION,
used i" five activities, to 3.8 for SPATIAL ORIENTATION, assigned
only t, PLANNING. The mean demand per ability ranges from that
3.8 up to 5.9 (ORAL COMPREHENSION). Communication, reasoning,
and conceptual skills are intermixed and emphasized. Only one
perceptual skill (AUDITORY hTTENTION) and one psychomotor skill
(FINGE1 DEXTERITY) make the list, each appears in only one
activity, and the mean demand for each is at the low end of the
abilities represented in the C profile.

As shown at the bottom of the table, the number of abilities
assigntI to an activity ranges from eight (INTERPRETING DATA) to
one (SETTING-UP OR PREPARINC). The total amount of activity
needed per activity goes from 40.7 (INTERPRETING DATA) to 5.0
(SETTING-UP OR PREPARING), paralleling the naimber of abilitiqs
involved. In addition to INTERPRETING DATA, three other
activities, ANALYZING OR CATALOGING DATA (30.6), CrjLLiCT1NG DA'2h
(24.6), and PLANNING (23.9), show ability amount3 above averaqe
for MOS 97B. The mean amount of ability needed p;r acotivity
shows little variability, from 5.3 (PREPARING OflTI11IT3) t 4 .1
(PLANNI IG). Ability levels appear balanced within activitie-.
The highest single demand is for ORAL COMPREHENSION (6.2) in the
COLLECTING DATA activity; the second highest is for WRITTEN
COMPREHENSION (5.9) in INTERPRETING DATA. The relatively high
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Table 24

Abilities Needed for Intelligence Production Activities: MOS 97B

1mount of Abflity by Activity*
ABILITY: umhbe-/N am Total NOen
(Activitim Raprlulns) P S C N A I P Demand Dmnd

4. WRITTEN EXPRESSION (5) 5.2 4.6 5.3 6.3 5.2 26.6 5.3
16. INFORMATION ORDERING (4) 5.5 4.1 5.2 5.6 20.4 5.1
3. ORAL EXPRESSION (4) 4.6 5.0 5.2 5.3 20.1 5.0

15. DEDUCTIVE REASONING (3) 5.1 5.8 5.7 16.6 5.5
6. PROBLEM SENSITIVITY (3) 4.9 4.8 5.1 14.8 4.9
1 ORAL COMPREHENSION (2) 6.2 5.6 11.8 5.9
2. WRITTEN COMPREHENSION (2) 5.5 5.9 11.4 5.7
9. FLEXIBILITY OF CLOSURE (2) 5.3 4.6 9.9 5.0

10. SELECTIVE ATTENTION (2) 4.6 4.6 9.2 4.6
20. SPEED OF CLOSURE (2) 4.5 4.5 9.0 4.5
37. FINGER DEXTERITY (1) 4.1 4.1 4.1
32. AUDITORY ATTENTION (1) 4.0 4.0 4.0
11. SPATIAL ORIENTATION (1) 3.8 3.8 3.8
No. Abiltities/ActIvity 5 1 5 2 6 8 3 2

Totat Amount/Activity 23.9 5.0 24.6 10.4 30.6 40.7 16.0 10.5
Mean Amount/ActIvity 4.8 5.0 4.9 5.2 5.1 5.1 5.3 5.2

*P a PLANNING A a ANALYZING OR EXPLOITING DATA
S a SETTING-UP OR PREPARING I a INTERPRETING DATA
C a COLLECTING DATA P a PREPARING OUTPUTS
N x MANAGING OR CATALOGING DATA D a DISSEMINATING INFORMATION
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total demand associated with INTERPRETING DATA is more a function
of the number of abilities needed than the amount of each.

The 13 abilities included in the C profile are all among the
22 abilities in the A profile for MOS 97B. MEMORIZATION, a
unanimous choice for the A profile, was not included in the C
profile. Three additional conceptual abilities (ORIGINALITY,
FLUENCY OF IDEAS, and VISUALIZATION) were in the A profile, as
was one additional reasoning ability (INDUCTIVE REASONING). TIME
SHARING and three perceptual abilities (NEAR VISION, NIGHT
VISION, and GENERAL HEARING) were included in the A profile but
not in the C. Both profiles included all four communication
abilities, but the A profile included all eight abilities in the
conceptual cluster while the C profile selected only half of
them.

In doing Part C, seven of the nine raters assigned
MEMORIZATION to seven of the eight activities in amounts ranging
from 3.7 (MANAGING OR CATALOGING DATA) to 5.0 (COLLECTING DATA),
but the 80% rater agreement level criterion meant that this
ability was not in the C profile. Each of the other eight
abilities that were in the A profile but not in the C profile was
assigned to at least one activity and sometimes up to four by
seven raters. A slightly lower rater agreement criterion would
have included them.

MOS 97E: Interrogator

An Interrogator conducts foreign language interrogations of
prisoners of war, enemy deserters, and civilians from enemy areas
to get information necessary for developing military intelligence
and then prepares reports based on these interrogations. To
assess the veracity of the information obtained, the Interrogator
compares the information to other interrogation reports, captured
documents, and intelligence reports. In another use of foreign
language skills, an Interrogator translates foreign material into
English and prepares summaries, extracts, or complete
translations as appropriate. In addition to translating foreign
language combat orders, directives, records, and messages to get
intelligence information about the construction, operation,
maintenance, employment, and characteristics of foreign
equipment, an Interrogator translates material such as
announcements, speeches, radio scripts, etc., into a foreign
language for use with a non-English speaking population. The
Interrogator may serve as an interpreter, translating foreign
language conversations into English and English into a foreign
language (Department of the Army, 1989, p. 758; Muckler, Seven, &
Akman, 1990a, p. 35).

Figure 21 summarizes the judgements made by ten SMEs from MOS
97E about the abilities and skills needed for performance in this
MOS. The figure lists the number of raters who selected each
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ability, the mean weight placed on the ability and its standard
deviation, and the profile of raters by abilities.

Examination of the figure immediately shows the importance of
the communication abilities to this MOS--a finding which seems
quite reasonable and expected. Also reasonable is the relative
lack of importance placed on abilities in the psychomotor
abilitiew and gross motor abilities areas. Considering the
nature of the MOS, it is not surprising that GENERAL HEARING and
AUDITORY ATTENTION are rated as very important. And among the
cognitive skills, it is to be noted that SELECTIVE ATTENTION,
DEDUCTIVE REASONING, and INFORMATION ORDERING stand out.

Table 25 lists the 20 abilities (of 50) that the SME raters
found to be essential (based on the 80% cut-off level of rater
agreement). Thus eight or more of the ten raters agreed that the
20 abilities listed in the table are essential for MOS 97E.
Eight of the abilities were selected by all ten raters. These
abilities divide into three classes: communications abilities,
conceptual and reasoning abilities, and general hearing. The
conceptual and reasoning demands center on three abilities,
SELECTIVE ATTENTION, DEDUCTIVE REASONING, and INFORMATION
ORDERING, that would seem to correspond very closely to good
performance in the tasks associated with this MOS.

Figure 22 presents the abilities as seen in terms of the
eight abilities clusters. The predominance of the communication
abilities cluster is apparent, but there is also a reasonable
balance between the remainder of the cognitive abilities and the
perceptual abilities. However, whereas all of the abilities
associated with communication have maximum ranking, in the
remainder of the clusters individual abilities predominate.
Again, as can be clearly shown in the figure, psychomotor
abilities and gross motor abilities are not of importance in this
MOS.

In a previous discussion in this report, the fact that an
assessment of "knowledge" was missing for these MOSs was noted.
This is particularly obvious in this MOS with respect to
language. Qualification for this MOS requires proficiency in one
or more foreign languages. So, this MOS rests at least on a
L.'ld knowledge of a foreign language. No other MOS in this CMF
hi this knowledge requirement. Here is a knowledge component of
the :, that would clearly interact with the need for
commUrTO.,.'tion abilities and skills. One may need ORAL EXPRESSION
or WRITTie' COMPREHENSION in both English and some other language.

Table 26 presents a summary of the Part C data for MOS 97E.
-'11-1 are 20 atilities included in the Part C profile. Of these
20 4lities, I' were represented in all eight intelligence
production activities, and another in seven of the activities.
The mean inimber of aitivities per ability is 6.3, an indication
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Table 25

MOS 97E: Essential Abilities and Skills

Abi I ty No. 9 Na m. YES MN SO
IORAL COMPREHENSION ... I .7I 0.5
3ORAL EXPRESSION 10l 6.7 0.5

4 WRITTEN EXPRESSION 101 6.4• 0.7

2WRITTEN COMPREHENSION 10 6.3.1 0.8

10SELECTIVE ATTENTION , 1 5.81 1.1,
15 EDUCTIVE REASONING 1'0 5.8 1.31

16INFORMATIONI ORDERING 10 5.21 1.11
31 ENERAL HEARING 10 4.81 1.7
5MEMOR IZAT ION 9, i.8 1.1
8FLUENCY (IF IDEAS 91 5.7 1.2

32AUDITORY ATTENTION 91 5.71 1.1 .
7ORGINALITY '.. 5.61 1.1
6PROBiLEM SENSITIVITY 91 5.6! 0.9.
1INDUCTIVE REASONING 91 .6 1.91

20 PEED OF CLOSURE 9 .31 1.41
21 PERCEPJTUAL $P_ & ACCY ... 5.0 1.21

9 FLEXIBILIT 'Y Of CLOSURE a .3i 1.4

19rIME SHARING a . 1 .5
11SPATIAL ORIENTATION 8,4.6 1.2
24 EAR VISION 8,,4.61 .
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Table 26

Abilities Needed for Intelligence Production Activities: MOS 97E

Amount of Ability by Activity*
ABILITY: NIudINam- --- Total NWn
CActivities Reqwiring) P 1 C N A I P 1 0 OuD DIind

2. WRITTEN COMPREHENSION (8) 5.9 5.8 5.8 4.8 4.9 4.5 5.2 5.7 42.6 5.3
4. WRITTEN EXPRESSION (8) 5.0 4.5 5.2 6.0 5.2 4.1 5.9 6.0 41.9 5.2
1. ORAL COMPREHENSION (8) 6.1 5.3 7.0 5.1 4.4 4.6 4.2 5.0 41.7 5.2

13. INDUCTIVE REASONING (8) 5.5 4.6 5.8 5.2 5.6 5.6 5.3 4.0 41.6 5.2
5. MEMORIZATION (8) 6.0 5.6 6.0 5.2 5.2 4.5 4.0 4.0 40.5 5.1
3. ORAL EXPRESSION (8) 5.0 4.7 6.9 4.6 4.5 4.3 4.4 5.5 39.9 5.0
15. DEDUCTIVE REASONING (8) 5.0 4.4 5.6 4.7 4.9 5.0 4.4 4..5 38-.5 4.8
7. ORIGINALITY (8) 5.2 4.9 6.2 4.0 4.3 4.3 4.5 4.5 si.w 4.7
8. FLUENCY OF IDEAS (8) 5.0 4.1 5.5 3.8 3.7 5.0 4.7 4.8 36.6 4.6
6. PROBLEM SENSITIVITY (8) 4.8 4.1 5.2 4.5 4.5 4.7 4.3 4.1 36.2 4.5

10. SELECTIVE ATTENTION (8) 4.3 3.8 6.4 4.7 4.3 3.8 4.5 4.1 35.9 4.5
16. INFORMATION ORDERING (8) 4.4 4.2 4.8 4.8 4.0 3.6 4.7 4.0 34.5 4.3
20. SPEED OF CLOSURE (7) 4.8 4.6 6.1 5.0 4.6 4.0 3.5 32.6 4.7
32. AUDITORY ATTENTION (8) 3.0 3.0 5.7 3.8 4.2 3.2 3.0 3.1 29.0 3.6
31. GENERAL HEARING (8) 2.3 2.3 5.4 2.4 2.5 3.1 2.3 2.7 23.0 2.9
19. TIME SHARING (3) 4.7 4.5 5.0 14.2 4.7
21. PERCEPTUAL SPEED & (1) 5.6 5.6 5.6

ACCURACY
24. NEAR VISION (1) 5.0 5.0 5.0
11. SPATIAL ORIENTATION (1) 4.9 4.0 4.9
18. NUMBER FACILITY (1) 4.8 4.8 4.8

No. Ab~liti@s/Activity 16 16 20 15 15 14 15 15
Total Awot/Activfty 77.0 70.4 112.9 68.6 66.8 60.3 65.4 65.5
Mean Amount/Activitt 4.8 4.4 5.6 4.6 4.5 4.3 4.4 4.4

*P w PLANNING A a ANALYZING ON EXPLOITING DATA
S a SETTING-UP OR PREPARING I w INTERPRETING DATA
C a COLLECTING DATA P * PREPARING OUTPUTS
N i MANAGING OR CATALOGING DATA D w DISSEMINATING INFORMATION
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of considerable density in the use of the abilities and in
contrast to the more activity-specific assignment of abilities in
MOSs 96B, D, H, and R.

The total demand per ability ranges from 42.6 (WRITTEN
COMPREHENSION) to 4.8 (NUMBER FACILITY), but 15 of the 20
abilities show total demands of 23 (GENERAL HEARING) and above.
The top three abilities in terms of total demand ratings are
communication skills, WRITTEN COMPREHENSION (42.6), WRITTEN
EXPRESSION (41.9), and ORAL COMPREHENSION (41.7). INDUCTIVE
REASONING (41.6) and MEMORIZATION (40.5) show total demand
approximately equal to that of the three communication abilities;
ORAL EXPRESSION, the fourth communication ability, is a close
sixth in rank order at 39.9. The next seven abilities listed are
reasoning and conceptual skills. The last of these, SPEED OF
CLOSURE, is assigned to only seven activities (not Interpret),
but the total demand for that ability (32.6) surpasses the demand
for AUDITORY ATTENTION (29.0), even though that perceptual
ability is listed in all eight activities.

The key to this reversal (ordinarily abilities used in a
greater number of activities have higher total demand) lies in
the mean demand levels. For SPEED OF CLOSURE it is 4.7; for
AUDITORY ATTENTION it is only 3.6. Mean demand is over 4 (range
4.3 to 5.6) for 18 of the 20 abilities. The remaining two are
auditory abilities, AUDITORY ATTENTION (3.6) and GENERAL HEARING
(2.9). Only in the COLLECTING DATA activity does the amount of
these abilities needed rise above 5. In the other activities,
the need is present but at a lower level of demand.

The dense use of abilities by MOS 97E is seen in the number
of abilities used in each activity. All eight activities use the
same 14 of the first 15 listed abilities (no SPEED OF CLOSURE for
Interpret). The lowest number is 14 (INTERPRETING DATA) and one
activity, COLLECTING DATA, uses all 20 abilities in the profile.
COLLECTING DATA also shows the highest total amount of activity
(112.9) and has the highest mean amount •5.6). In this activity,
one ability (ORAL COMPREHENSION) is rated 7, the very top of the
scale, and ORAL EXPRESSION received 6.9. Since these are means
of the judgements of the raters, they represent consensus that
intelligence collection places very high demands on these
abilities in this MOS.

The other seven activities show total amounts of ability
needed that range from 77.0 (PLANNING) down to 60.3 (INTERPRETING
DATA) and mean amounts from 4.8 (PLANNING) to 4.3 (INTERPRETING
DATA), but the differences between them are small compared to the
differences between the highest of the seven (PLANNING) and
COLLECTING DATA. Although all eight activities demand
considerable amounts of a number of abilities, it is the
COLLECTING DATA activity that stands out as the most demanding.
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Just as there are 20 abilities in the C profile of MOS 97E,
so there are 20 abilities in the A profile. The profiles have 19
abilities in common, and each has an ability not in the other.
NUMBER FACILITY, the last listed ability in the C data summary,
was only selected by six of the 10 raters in Part A so it was not
in the A profile. FLEXIBILITY OF CLOSURE was in the A profile
but not in the C list. Although for each of the eight activities
some raters selected this ability (with amount ranging from 4.1
to 5.7), it did not meet the 80% criterion and so was not part of
the C profile.

MOS 97G: Counter-Sianals Intelligence Suecialist

The Counter-Signals Intelligence Specialist collects and
analyzes data on communications and electronic activity, provides
advice and assistance on electronic security and cryptosystems,
and reviews and reports on counter-signals intelligence doctrine
and activities. The Specialist prepares and executes deployment
plans to support counter-signals intelligence operations. At the
lower skill levels, the Counter-Signals Intelligence Specialist
operates communication equipment and maintains communications and
communications security and monitoring equipment. The Specialist
selects, erects, and orients tactical antennas; selects and uses
commercial, battery, and generator power; monitors and records
communications and produces transcripts; and prepares basic
reports on counter-signal intelligence activities. At higher
skill levels, the Counter-Signals Intelligence Specialist
prepares counter-signal intelligence monitoring plans, plans and
supt'Ltses ulectronic support activity, provides technical
guidanrv to lower grade personnel and advice on the management of
pprsoni..' equipment resources to upper echelons, and plans and
executes counter-signals intelligence missions (Department of the
Army, 1989,. page 760; Muckler, Seven, & Akman, 1990a, p. 36).

Figure 23 shows the judgements made by nine SMEs from MOS 97G
as to the abilities and skills necessary for performance of the
tasks in this MOS. In the figure, the 50 abilities are listed in
order of presintation to the rater with the number of raters
selecting each ability, the mean importance and standard
devistion, and the profile of raters' level of agreement by the
50 abilities.

Visual examination of the figure shows how important
cormuunication abilities are judged for this MOS. Further, all of
,;is cognitive %bilities (abilities 5 through 23) have
considerably high ratings. The tasks appear to require many
abilities. Of pa.cticular interest are those associated with
gross motor abh]irt_: (abilities 41 through 50) which reflect in
part the need .- d'L with physically rather substantial pieces
of equipment. Also a&propriate is the high importance given to
GENERAL H"ARING and AUDITORY ATTENTION since using communication
equipmer.t.. is fundamenta2 to task performance.

95



NuWmr of Rotorvi Sotecting Abftity

Abi I I ty We. L Mwe VIS I "it I ID
1 ORAL COMPRINIMMON

WIMM IN4NIJON 9.1
3 ORAL UPRISSICK 91 6.21 0.
4 WWRITTIN ex"ISSICK -

10190112ATION
91INSITIVITY S.

SIFLUI!M Of IDJA
91FLUIBILITY V C3,011111

10111LICTIVII AITINTIM
IJISPATIAL 01111INTAT140 0.0
121VIINUALIZATI

IMWIVI
14

KIKTN JIMAIMING 4

1 .- OR FACILUT

III=
.. I it I I INA LNG

opm
PtkCgPM 99 & ACCT
49ACTION Tim
wig Yaw TINg a 4

M4: NO vision
FAA Ville!

UfflIPMRAL VISION

19 DIFT" "ROPTION
GLARE KIISITIVIII 4.

-1 1
INNINAL KAIII!j
AUDIMY ATTIMION

LOMIZATIt"M

am MCIVION

is
DWINIII 4.

9AIMMM 819010M 4
40IMTKIIIII CM INATIN 4

41

CTWIC FUXIIILITV
4 OF UNII KOM-NINT M

4M owl MILIBIJUN
4 In I my M&MRIMIN
" ITATIC ItMISTA
4 all" STRING"
44 c"MIC STREMN
491TRAW MINGTIN
5011TAKILA

Figure 23. SME judgments on abilities needed for MOS 97G.
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Table 27 shows the essential abilities and skills for MOS 97G
as defined by the criterion of 80% of the rater. agreeing on the
need for the ability. Some 22 abilities are shown in the table.
They are strongly concentrated in the communications, conceptual,
reasoning, and speed-loaded abilities areas. Indeed, of the 22
abilities, 19 are in these cognitive domains; the remaining three
are GENERAL HEARING, AUDITORY LOCALIZATION, and STATIC STRENGTH.
The cognitive demands are judged so strong for this MOS that 2
VISUALIZATION, CATEGORY FLEXIBILITY, NUMBER FACILITY, and
REACTION TIME are missing.

Figure 24 assembles the abilities into the eight clusters.
The importance of communication, conceptual, reasoning, and
speed-loaded abilities is apparent as is the need for perceptual-
audition abilities. The importance of gross motor abilities
rests heavily on STATIC STRENGTH. The relative unimportance of
perceptual-vision and psychomotor abilities is reasonable, but
one tiould also note from the figure that in both categories all
abijl.Aes in each receive moderate levels of skill ratings.
There is a requirement for both but neither is very strong.

The OS illustrates the kind of job and tasks where a wide
range of demands may be made on the incumbents. Both cognitive
and equipment requirements are present even though it is clear
that the cognitive demands are judged as far more important than
those associated with the equipment.

Part C data for MOS 97G are summarized in Table 28. The C
profile includes 21 abilities and 19 of them are assigned to all
eight activities. Another (AUDITORY ATTENTION) is assigned to
seven activities and the remaining ability, CHOICE REACTION TIME,
is assigned to four abilities. This dense use of abilities
translates into a mean number of activities per ability of 7.8, a
very high number in that 8 is the maximum possible, and the
highest of the entire CMF.

Total demand pi>r ability ranges from 47.4 (WRITTEN
COMPREHENSION) down to 15.8 (CHOICE REACTION TIME). Since that
latter ability was assivned to only half of the activities, its
smaller total is not surprising. Without it, the range of total
demand is cut in half and goes down only to 32.3 (SPATIAL
ORIENTATION). The 15 abilities judged to have the highest total
load demand represent a mix of communication, reasoning, speed-
loaded, and conceptual skills with no strong emphasis on any one
of these clusters of abilities. All four communication abilities
fall within the first six abilities listed, but that is not
unusual for this CMF. Seven of the eight conceptual abilities
are in the profile, but the representation of this cluster is
only slightly greater than in the other MOSs. Perhaps more
notable is that four of the five speed-loaded abilities are
included in the profile, three of them included in all eight
activities. Time pressure seems a part of each activity for
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Table 27

MOS 97G: Esuential Abilities and Skills

AbiIftt No. & MaN YES MN so
2 WRITTEN COMPREHENSION 9 6.3 0.7
3 ORAL EXPRESSION 9 6.3 0.7

4 WRITTEN EXPRESSION 9 6.2 0.8

15 DEDUCTIVE REASONING 9 6.0 1.2
1 ORAL COMPREHENSION 9 6.0 1o

21 PERCEPTUAL SPO & ACCY 9 5.8 1.
10 SELECTIVE ATTENTION 9 5.8 0.8
16 INFORMATION ORDERING 9 5.6 1./

6 PROBLEM SENSITIVITY 9 5.5 0.8
5 MEMORIZATION 9 5.2 1.3

13 INDUCTIVE REASONING M 6-.31 .

20 SPEED OF CLOSURE 8 6.1 1.0
,,.1 GENERAL HEARING 81 5.9 .
32 AUDITORY ATTENTION 81 5.9 0.
9 FLEXIBIILITY OF CLOSURE 1 5.9 1.
8 FLUENCY OF IDEAS 8 5.8 0.9

19 TIME SHARING a 5.7 1.0
7RINAL I TY 8 S.5 1.

11 SPATIAL ORIENTATION $ 5.3 0.9

I? MATH REASONING 8 4.6 1.2
23 CHOICE REACTION TIME 8 4.2 1.3

- 46 STATIC STRENGTH 8 4.01O.2

98



1.0 .03.0 4.0 3.0 6.07.

CUWNCOP3M SKILLS

UNPWLSILLS

NA-USI WKILLI

NSOTIML-VISION

NIMSPIULAI.MtTICO

"YSCMMIOTO MILLS

amO NO;G SKILLS1

Figure 24. Cluster profile for NOS 97E.

99



Table 28

Abilities Needed for Intelligence Production Activities: MOS 97G

Amant of Ability by Activity*
ANILITY NIUm/--l--me Total Nesn

(Activities Resqiring) P 8 C N A I P DO m l Demand

2. WRITTEN COMPREHENSION (8) 5.7 5.3 6.1 6.1 5.9 6.0 6.6 5.7 47.4 5.9
13. INDUCTIVE REASONING (8) 5.3 5.0 6.5 6.1 6.4 6.2 5.7 4.9 46.1 5.8
4. WRITTEN EXPRESSION (8) 5.9 5.2 5.8 5.4 6.1 5.7 6.4 5.2 45.7 5.7

20. SPEED OF CLOSURE (8) 4.9 4.9 6.3 6.0 6.5 6.1 5.3 4.8 ".8 5.6
3. ORAL EXPRESSION (8) 6.0 6.0 5.0 5.3 5.7 4.5 5.5 6.7 44.7 5.6
1. ORAL COMPREHENSION (8) 5.3 4.6 5.8 5.3 5.9 5.9 6.1 5.4 44.5 5.6

19. TIME SHARING (8) 5.4 5.3 6.0 5.3 5.9 6.0 5.4 4.9 44.2 5.5
10. SELECTIVE ATTENTION (8) 5.1 5.4 6.1 5.4 6.3 6.2 5.0 4.3 43.8 5.5
15. DEDUCTIVE REASONING (8) 5.8 5.3 5.6 5.4 5.8 5.5 5.5 4.8 43.7 5.5
9. FLEXIBILITY OF CLOSURE (8) 4.8 4.6 5.8 5.1 6.5 6.6 5.2 5.0 43.6 5.4
6. PROALEM SENSITIVITY (8) 5.3 5.4 5.3 5.4 6.0 5.5 5.1 4.7 42.7 5.3
7. ORIGINALITY (8) 5.4 5.4 5.6 4.9 5.5 5.1 5.1 4.8 41.8 5.2

16. INFORMATION ORDERING (8) 4.8 4.7 5.1 5.2 5.0 4.9 5.1 4.8 39.6 5.0
8. FLUENCY OF IDEAS (8) 5.1 5.4 4.9 4.4 5.5 5.5 4.5 4.0 39.3 4.9

21. PERCEPTUAL SPEED & (8) 4.2 4.4 5.1 4.5 5.6 5.4 4.9 4.3 38.4 4.8
ACCURACY

31. GENERAL HEARING (8) 3.8 3.9 5.9 4.7 5.9 5.5 4.2 4.0 37.9 4.7
32. AUDITORY ATTENTION (7) 4.4 6.1 5.7 6.1 6.1 4.8 4.3 37.5 5.4

5. MEMONIZATION (8) 5.3 4.4 4.5 5.2 4.0 4.7 4.1 4.0 36.2 4.5
17. MATHEMATICAL REASONING (8) 4.4 4.3 5.1 4.4 4.9 4.6 4.2 3.8 35.7 4.5
11. SPATIAL ORIENTATION (8) 3.9 4.9 3.9 3.6 4.9 4.7 3.2 3.2 32.3 4.0
23. CHOICE REACTION TIME (4) 3.2 4.4 4.4 3.8 15.8 4.0

No. AbitLitis/Activity 19 21 21 21 22 20 20 20
Total Amount/Activity 96.4 102.2 114.9 107.8 118.2 110.7 101.9 93.6
Mean Amount/Activity 5.1 4.9 5.5 5.1 5.6 5.5 5.1 4.7

*P a PLANNING A a ANALYZING OR EXPLOITING DATA
S a SETTING-UP OR PREPARING I m INTERPRETING DATA
C m COLLECTING DATA P a PREPARING OUTPUTS
M a MANAGING OR CATALOGING DATA D a DISSEMINATING INFORMATION
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this MOS. In summary, with the exception of two auditory skills,
the MOS 97G profile is drawn from abilities in the first four
clusters; no psychomotor or gross motor skills are included.

Mean demand on the 21 abilities in the profile varies from
5.9 for WRITTEN COMPREHENSION (which also has the highest total
demand) to 4.0 for both SPATIAL ORIENTATION and CHOICE REACTION
TIME. Fourteen of the 21 have mean demands of 5.0 or greater.
The ability demand is spread across a large number of abilities
and is sustained from one activity to another.

Most of the abilities are used in all of the activities and
that fact is shown in the totals for number of abilities needed
per activity; the range is from 19 to 21. Four activities
(SETTING-UP OR PREPARING, COLLECTING DATA, MANAGING OR CATALOGING
DATA, and ANALYZING OR EXPLOITING DATA) use all 21 abilities.
INTERPRETING DATA, PREPARING OUTPUTS, and DISSEMINATING
INFORMATION use all but CHOICE REACTION TIME, and that ability
plus AUDITORY ATTENTION is not used in PLANNING.

Differences in total amount of ability needed and in mean
amount of ability for an activity show that DISSEMINATING
INFORMATION is lowest (93.6 and 4.7) and ANALYZING OR EXPLOITING
DATA the highest (118.2 and 5.6). The differences are not great,
and both measures indicate a sustained and balanced demand for
MOS 97E across activities and across abilities.

The Part A profile includes all 21 abilities in the Part C
profile and has one additional ability not included in the Part C
profile: STATIC STRENGTH. (Only six of the nine raters assigned
STATIC STRENGTH to activities, and they assigned it to all eight
activities.) With this single exception, the abilities in the A
and C profiles for MOS 97G are the same.
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Some Aspects of 96 cMF

An Abilities and Skills Profile of 96 CMF

To this point, the discussion has focused on the individual
MOSs, and the preceding chapter presented abilities and skills
data on each of the seven MOSs in 96 CMF. It is now possible to
consider combining some of these data and to make some
preliminary comments about abilities and skills across the entire
c•MF.

One question that might be asked, "is there a common core of
abilities and skills that characterize this CMF?" At least two
ways can be used to estimate answers to that question. Table 29
lists those two, based on two sets of criteria.

The first estimate in the table is drawn from the individual
MOS data and is based on the 80% cut-off criterion or rater
agreement used in each MOS analysis. The ten abilities listed in
the first column of the table are the ones that were common to
each of the seven individual MOS profiles. The second column of
the table presents another estimate of the abilities common to
this CMF, an estimate based on summarizing the number of times
each ability was selected within an MOS, adding across all seven
MOSs, and then applying a 90% criterion as a cut-off. The
abilities listed in the second column are those selected by 90%
of the raters, regardless of MOS.

Table 30 presents the data from which the second column was
ernerated. Applying a 90% cut-off to the final or summary column
n that table means that any ability rated above 58.5 appears on

the list of abilities and those rated lower do not. In Table 30,
the first cell of the table shows that on the first ability (ORAL
COMPREHENSION) nine raters from MOB 96B picked that ability.
Following across the row, the total number of times ORAL
COMPREHENSION was selected was 64. This means that all but one
of the raters (N - 65) picked this ability. Thus, the final
column is an indication of how many times the ability was
selected. As may be seen the range runs from 28 to 64. While
one should be very careful about adding numbers across these
groups, the aggregates do seem to give meaningful findings if
interpreted carefully. The abilities listed under the 90% all-
raters criterion are very similar to those found by the 80%
individual MOS criterion.

The abilities described suggest that 96 CMF is a job family
where communication, cognitive, and reasoning skills are
essential. Thus, 10 or 11 abilities can be drawn out as a sort
of core set of abilities for 96 CMF.

If the 96 CMF were to bo represented by the abilities needed
in any of the individual MOSs (rather than only those abilities
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Table 29

Estimated Abilities Common to 96 CMF

Based on 80% individual X08 Based on 90% All Raters

1. ORAL COMPREHENSION 1. ORAL COMPREHENSION
2. WRITTEN COMPREHENSION 2. WRITTEN COMPREHENSION
3. ORAL EXPRESSION 3. ORAL EXPRESSION

4. WRITTEN EXPRESSION
5. MEMORIZATION 5. MEMORIZATION
6. PROBLEM SENSITIVITY 6. PROBLEM SENSITIVITY
10. SELECTIVE ATTENTION 10. SELECTIVE ATTENTION
11. SPATIAL ORIENTATION 11. SPATIAL ORIENTATION
15. DEDUCTIVE REASONING 15. DEDUCTIVE REASONING
16. INFORMATION ORDERING 16. INFORMATION ORDERING
19. TIME SHARING
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Table 30

Summary Ratings by Ability and MOS

MooA3•ZLZTX .... z
963 96D 96H 96R 973 373 970

1 9 10 7 9 10 10 9 64
2 9 10 7 9 30 10 9 64
3 9 9 7 9 10 10 9 63
4 9 10 7 7 10 10 9 62
5 9 9 8 9 10 9 9 63
6 9 8 8 9 9 9 9 61
7 8 5 6 8 9 9 8 53
8 9 3 7 8 9 9 8 53
9 8 7 8 9 10 8 8 58

10 8 9 8 9 10 10 9 63
11 9 9 8 9 9 8 8 60
12 9 7 6 9 8 5 7 51
13 8 8 7 8 8 9 a C
14 6 7 4 8 4 7 7 43
15 9 9 7 9 10 10 9 63
16 8 9 7 8 10 10 9 61
17 7 9 8 9 3 4 8 48
18 8 10 8 9 4 6 7 52
19 8 8 8 9 9 8 8 58
20 8 6 7 9 9 9 8 56
21 7 10 7 9 7 9 9 58
22 2 5 6 9 3 2 6 33
23 4 4 7 8 6 1 8 38
24 6 10 8 9 8 8 7 56
25 6 9 8 9 7 5 6 5o
26 6 8 8 9 a 6 7 52
27 7 8 8 7 6 7 6 49
28 5 6 8 9 6 5 4 43
29 6 10 8 9 7 2 6 48
30 3 7 8 8 J 4 4 39
31 7 2 8 9 9 10 8 53
32 6 2 7 9 9 9 8 50
33 4 2 6 p 5 2 6 33
34 7 7 0 0 3 2 7 43
35 2 3 7 9 2 1 5 29
36 5 4 5 9 7 7 7 44
37 8 3 7 9 9 6 6 48
38 6 4 6 9 7 3 7 42
39 6 5 7 8 3 2 5 36
40 5 5 7 8 6 2 6 39
41 6 3 7 7 3 4 6 36
42 4 2 7 7 3 1 4 28
43 4 2 5 9 1 1 6 28
44 4 3 6 8 3 3 4 31
45 6 2 5 7 3 2 4 29
46 7 3 7 9 ? 2 8 38
47 3 3 6 8 2 2 4 28
48 4 3 6 6 3 2 4 28
49 4 3 6 7 2 2 4 28
50 6 3 6 8 4 1 6 34
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included in each and every MOS), the list would expand to
encompass 47 of the 50 abilities. Only GROSS BODY COORDINATION,
DYNAMIC STRENGTH, and TRUCK STRENGTH would be missing since only
those three did not appear as essential in one or another MOS in
the 96 CMF. The inclusiveness of such a combined list of
abilities is largely but not totally due to the extensive use of
abilities in MOS 96R, which included 43 of the 50 abilities.

Just as a 90% rater agreement criterion was applied to the
summary column of the table to generate the list of abilities
appearing in the earlier table, the more common 80% criterion can
be applied to these same data to generate yet another composite
profile of the 96 CM?. The result is shown in Table 31 which is
a listing of abilities selected by 80% of the raters for the
entire 96 CMF. The same general pattern occurs with heavy
emphasis on communication and cognitive abilities. However, at
this level of agreement, three additional abilities surface from
vision and audition: NEAR VISION, NIGHT VISION, and GENERAL
HEARING. One may note the absence of any abilities from the
psychomotor and gross motor abilities areas. This absence does
not mean that for some of the MOSs in this CMF gross motor
abilities are not important (cf., MOS 96H and MOS 97G). What it
does mean is that the demands of most of the 96 CMF MOSs for
psychomotor and gross motor abilities are far less than for
communication and cognitive abilities.

A summary profile for the entire 96 CMF can be created, and
it is shown in Figure 25. The percent data are tke percent of
total possible rater agreement on various abilities for each of
the eight clusters used in this report. They show, for example,
that raters agreed 97% of all possible times on the inclusion of
abilities associated with communication but only 47% of the time
for abilities associated with gross motor abilities. The figure
estimates the relative importance of the clusters for job
performance in 96 CMP.

As has been sald before for •al" of the individual MOSs, the
jobs in 96 CMF are rinh in content aii damanding on their
practitioners. While pasrhapcu not so physica',ly '!nAnding as somp
MOSs (e.g., 14B in the artillury), they are demanding t~jas the
entire spectrum of abilities deocribed here. The strong
emergence of the need for oommunic.tion abilities is not
surprising. It reflects the fact that the pa:-amount need in
military intelligence is the communication of •:he intelliqern-ýA
data that has been generated. It is evident that %.7 St SME
raters in this study are aware of the relative need and
importance of communication.

But, it is also evident from the heavy requirements in the
conceptual, reasoning, and speed-loaded abilities areas that the
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Table 31

Abilities Selected by 80% of 96 CMF Raters

1. ORAL COMPREHENSION
2. WRITTEN COMPREHENSION
39 ORAL EXPRESSION
4. WRITTEN EXPRESSION
5. MEMORIZATION
6. PROBLEM SENSITIVITY
7. ORIGINALITY
1. FLUENCY OF IDEAS
9. FLEXIBILITY OF CLOSURE

10. SELECTIVE ATTENTION
20. SPATIAL ORIENTATION
13. INDUCTIVE REASONING
15. DEDUCTIVE REASONING
16. INFORMATION ORDERING
18* NUMBER FACILITY
19. TIME SHARING
20. SPEED OF CLOSURE
21. PERCEPTUAL SPEED AND ACCURACY
24. NEAR VISION
26. NIGHT VISION
31. GENERAL HEARING

1lt;6



Percent Rater Agreement
CLUSTER . 10 to so 40 so s0 T0 so I0 too

COMMUNICATION 1071

CONCEPTUAL 1801

REASONING 1831

11PIED-LOADED 1761

PEIRONEPTUAL-VISION 1721

PERCEPTUAL-AUDITION 1701

PSYCHOMOTOR fell

GROSS MOTOR 1471

Figure 25. cluster profile for 96 CMF.
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generation of timely intelligence data presents a heavy
intellectual and cognitive demand. The emphasis on speed-loaded
abilities stresses the fact that military intelligence must be
collected rapidly as well as accurately.

A major difference among these MOSs is the presence or
absence of equipment. Some MOSs have little important equipment
(e.g., MOS 97E), and other MOSs have very substantial and major
equipment (e.g., MOB 96H, MOB 96R, and MOS 97G). What has been
interesting in these data is not so much the differences due to
equipment among what would appear to be very separate jobs but
rather the extensive similarities in abilities and skills needed
to perform all the jobs. Equipment will bring other demands--
usually in the psychomotor or gross motor ability areas. But, in
the communication and cognitive areas, the profiles and the
demands are very similar.

The importance of these data for future use and applications
can be shown in two examples: selection and training. Selection
systems are normally designed to the fundamental abilities
required for the task, job, or job family. The results here
showing the core estimated abilities common to 96 CMF could be
used as the foundation for a test battery. Appropriate tests are
available for each of the 10 abilities. Or, at a higher level,
one could construct a three-test battery for communication,
conceptual, and reasoning abilities. U.S. Army selection
dimensions, composites, and criteria are constantly undergoing
examination and change where necessary, and abilities data drawn
directly from the job family (such am derived here) could be very
helpful in improving selection performance.

Training is provided for all military jobs, and one can
distinguish between specific task training and generic training
of a more fundamental nature. These data suggest that generic
training in all forms of communication could be of considerable
value to all members of the 96 CMF. Communications training is a
well-established area, and many courses are available. Based on
these data for 96 CMF, a test of the effectiveness of
communications training could result in very cost-effective
training for the entire career management field. A good test,
for example, would compare generic communication training with
communicatic-,;n training modules embedded in normal training
courses.

Abilities Belectior: !lc g .aqreement Level

In the second chapter of this report, the effect of varying
level of rater agreement on abilities selection was discussed.
To use MARS data, some level of rater agreement has to be chosen;
normally, the cut-off score is 80% of the raters in agreement.
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However, all of the results for each agreement level can be
displayed to give some indication of the different kinds of
abilities profiles that are possible.

Figure 26 shows how the number of abilities selected is
affected by varying rater agreement level for all seven MOSs in
the 96 CMF. The figure illustrates clearly the difference in
abilities selected among the MOSs for this CMF. At the opposite
end, agreement on abilities n= necessary for the MOS is
tabulated. The figure shows, for example, that agreement on
unnecessary abilities does not exist at the 100% rater agreement
level. Raters in this study appeared to be reluctant to rule out
any ability.

Abilities and Intelliaenge Agtivities

In a previous chapter, eight fundamental intelligence
production activities were defined:

1. PLANNING

2. SETTING-UP OR PREPARING

3. COLLECTING DATA

4. MANAGING OR CATALOGING DATA

5. ANALYZING OR EXPLOITING DATA

6. INTERPRETING DATA

7. PREPARING OUTPUTS

8. DISSEMINATING INFORMATION.

One immediate question is: what abilities were assigned to
each of the eight activities and what was the resultant
importance of each activity? Table 32 provides an initial and
partial answer to that question. The data were formed by
counting all uses of each ability of every rater in all eight
activities. Each cell, therefore, is the total number of uses of
abilities by each rater appropriate to that cell by MOS.

The marginal mians by columns give an estimate of the degree
to which abilities were assigned to each of the eight activities.
The column means suggest a fairly even distribution for the eight
activities with perhaps some emphasis on the first three
(PLANNING, SETTING-UP OR PREPARING, and COLLECTING DATA). The
row means reflect the differential number of abilities that
raters felt were needed across all intelligence activities.
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Figure 26. Ability selections as a function of rater agreement
level.
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Figure 26. Ability selections as a function of rater agreement
level (continued).
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Figure 26. Ability selections as a function of rater agreement
level (continued).
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Figure 26. Ability selections as a function of rater agreement
level (continued).
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Table 32

Abilities Related to Intelligence Activities by MOS

Intelligence Activities* - Abilitios Used In
MOB __' XflN**

P 8 C x A x P D

96B 157 172 145 150 158 142 146 139 16.8

96D 165 161 164 162 212 208 158 157 17.3

96H 198 219 271 42 8 16 14 78 13.2

96R 275 353 326 273 275 291 286 284 32.8

97B 214 190 228 205 224 236 201 188 21.1

97E 242 242 244 241 241 240 241 241 26.8

97G 326 335 333 332 331 310 307 304 35.8

MEAN 24.6 26.1 26.7 22.0 22.6 22.5 21.1 21.7 23.4
(N-65)

*p - PLANNING A - ANALYZING OR EXPLOITING DATA
S - SETTING-UP OR PREPARING I - INTERPRETING DATA
C - COLLECTING DATA P - PREPARING OUTPUTS
M - MANAGING OR CATALOGING DATA D - DISSEMINATING INFORMATION

**Mean - total of row divided by (number of activities times the number
of raters)
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There are marked differences among the MOSs. Most noticeable
is that of MOS 96H where there are high requirements for the
abilities in the first three categories but very little in the
remaining five. Only at the and (that is, for DISSEMINATING
INFORMATION) is there an increase in need for abilities. It
might also be of interest to see what activity category is ranked
most frequently for each MO0:

96B - SETTING-UP OR PREPARING
96D - ANALYZING OR EXPLOITING DATA
96H - COLLECTING DATA
96R w SETTING-UP OR PREPARING
97B - INTERPRETING DATA
97E w COLLECTING DATA
97G - SETTING-UP OR PREPARING

In short, the heaviest demands seem to be made with respect to
SETTING-UP OR PREPARING and to COLLECTING DATA.

With respect to differences among MOSs (or the marginal row
means), the range of means of abilities used is from 16.8 (MOS
96B) to 35.8 (MOS 97G). These means may provide a gross
indication of differential difficulty among the MOSs or relative
job difficulty or an intelligence load index; another way of
measuring that kind of dimension will be discussed in the next
section.

This initial measure of the us* of ability dimensions in
intelligence activities suggests that the heaviest load is on the
input side -- PLANNING, PREPARING OUTPUTS, and COLLECTING DATA.
If that is so, then re-design attempts to unburden the MI
specialist in their MOSs and the respective tasks might best come
in that side of the total process.

Relative Job Difficulty

Data from the 96 CMF MO0 have indicated that profiles of each
job can be derived and comparisons made among abilities and
skills required and levels needed. Graphs, bar charts, and
distance measures can provide bases for comparison of the key
differences between any two given jobs. A logical extension of
this capability is the development of a metric for concisely
portraying job difficulty so that new job data can be easily
converted and compared using one or more quantitative indices.

An example of this approach would be an Intelligence Load
Index (ILI), representing some combination of abilities selected
for a given job and the scaled level of effort required. Several
steps Are required in developing such an index. Table 33 shows
the results of adding, within each intelligence activity for each
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Table 33

Numbers of Abilities Selected by Intelligence Activity and MOS

Intelligence &otivity*#
Abilities leleoted

NOs --- --- No.
P S a X A I P D Abilities**

96B 8 1 2 2 5 4 3 3 11

96D 6 5 5 4 12 13 4 3 17

96H 10 10 18 0 0 0 1 4 31

96R 6 27 24 6 9 12 13 13 39

97B 5 1 5 2 6 7 3 2 13

97E 16 16 20 15 15 14 15 15 20

97G 19 21 21 21 21 20 20 20 21

Number
Abilities*** 22 35 39 24 29 27 26 24

*P - PLANNING A - ANALYZING OR EXPLOITING DATA
S - SETTING-UP OR PREPARING I - INTERPRETING DATA
C - COLLECTING DATA P - PREPARING OUTPUTS
M - MANAGING OR CATALOGING DATA D - DISSEMINATING INFORMATION

**Total number of abilities (of 50) used by raters in each MOS

***Total number of abilities (of 50) used by raters for each
intelligence activity
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MOS, the number of abilities rated by SMEs (using an 80% rater
agreement level as a cut-off criterion). The total number of
abilities within an activity varies from 0 for 96H in MANAGING OR
CATALOGING DATA to 27 for 96R in the SETTING-UP OR PREPARING
activity. Table 34 shows the mean value within each activity for
all the activities. A multiplicative combination of the cell
entries in both tables gives an indication of the relative
difficulty of performing a given activity within an MOS.

The results of this kind of computation are shown in Table
35. These numbers indicate that for PLANNING, the relative
difficulty for 96B is 43.2, whereas for 97B it is 76.8. The
difference in these figures may indicate that PLANNING is a more
demanding task for the 97E. The highest entry in this table is
137.8, the SETTING-UP OR PREPARING activity performed by 96R.
When a new IEW job is assessed using the 1I JCAT system on skills
and abilities, similar comparisons can be drawn to existing Moss.

The index is simplistic and based on assumptions that
combining certain judgements is logical and statistically
acceptable. The index does not take into account the types of
abilities embedded in each intelligence activity or the relative
differences among the definitions of the intelligence activities
that may have beun assumed by the different MOS holders. These
and other considerations would be necessary for the derivation of
a final index. However, the search for an occupational
difficulty index is an important component of the development of
the overall crosswalk method for the comparison and assessment of
new jobs in the IEW inventory.

Preliminary comparisons can be made at this point between the
weighted ILI presented in this section and the index presented in
the preceding section of this chapter. That earlier measure was
based on the total number of uses of all abilities by all raters
within an MOS for each intelligence activity. It did not take
into account the estimated level of effort as does the weighted
index presented in this section. Both indices provide ways of
estimating differences in load from activity to activity.

To compare the results of these two ways of estimating load,
the activity that each index identifies as the one placing the
heaviest load on each MOS is listed in Table 36. As the table
shows, for four of the MOS, 96H 96R, 97B, and 97E, the two
indices agree on which activity is the most demanding. For both
96H and 97E, the load associated with COLLECTING DATA was rated
heaviest by both indices. For 96R, the aqreement was on SETTING-
UP OR PREPARING; for 97B, the choice was INTERPRETING DATA. For
each of the other three MOSs, the activity ranked most demanding
was a function of the measure used.
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Table 34

Mean Level of Abilities by Intelligence Activity and MOS

Intelligenoe Aotivity*: Mean Level of Abilities

P a 0 x A I P D

96B 5.4 5.0 5.7 5.2 5.7 5.5 4.8 5.5

96D 5.5 5.0 5.5 5.2 6.3 6.3 5.7 6.0

96H 4.4 4.4 5.1 - - - 3.0 4.0

96R 5.1 5.3 5.4 5.0 5.0 5.1 4.8 4.7

97B 4.8 5.0 4.9 5.2 5.1 5.1 5.3 5.2

97E 4.8 4.4 5.6 4.6 4.5 4.3 4.4 4.4

97G 5.1 4.9 5.5 5.1 5.6 5.5 5.1 4.7

*P - PLANNING A m ANALYZING OR EXPLOITING
S - SETTING-UP OR PREPARING I - INTERPRETING DATA
C - COLLECTING DATA P - PREPARING OUTPUTS
M - MANAGING OR CATALOGING DATA D - DISSEMINATING INFORMATION
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Table 35

An Intelligence Load Index (ILI)

Intelligenae Aotivity*t ILI
P No n A I P D

96B 43.2 5.0 11.4 10.4 28.5 22.0 14.4 16.5 18.9

96D 33.0 25.0 30.3 20.8 75.6 81.9 22.8 18.0 38.4

96H 44.1 44.6 102.9 0 0 0 3.0 16.0 26.3

96R 30.6 137.8 129.6 30.0 45.0 61.2 62.4 61.1 69.7

97B 24.0 5.0 24.5 10.4 30.6 40.8 15.9 10.4 20.2

97E 76.8 70.4 112.0 69.0 67.5 60.2 66.0 66.0 73.5

97G 96.9 102.9 115.5 107.1 117.6 110.0 102.0 94.0 105.8

MEAN 49.8 55.8 75.2 35.4 52.1 53.7 40.9 40.3

*P - PLANNING A - ANALYZING OR EXPLOITING
S - SETTING-UP OR PREPARING I - INTERPRETING DATA
C - COLLECTING DATA P - PREPARING OUTPUTS
M - MANAGING OR CATALOGING DATA D - DISSEMINATING INFORMATION
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Table 36

Intelligence Production Activity with Heaviest Load as Estimated
by Two Intelligence Load Indices

TOTAL ABILITY WEIGHTED LEVEL OF
WOS UMSe INDEX EFFORT INDEX

96B SETTING-UP PLANNING

96D ANALYZING INTERPRETING

96H COLLECTING COLLECTING

96R SETTING-UP SETTING-UP

97B INTERPRETING INTERPRETING

97E COLLECTING COLLECTING

97G SETTING-UP ANALYZING

120



For 96B, the total uses index indicated that SETTING-UP OR
PREPARING was the most demanding activity. According to that
index, ANALYZING OR EXPLOITING DATA was second highest, and
PLANNING was a close third. The second index, the weighted
measure that takes level of effort into account and includes only
the abilities selected by at least 80% of the raters for a given
MOS, put PLANNING at the top for MOB 96B and put SETTING-UP OR
PREPARING at the very bottom. That is, the activity that one
index rates as having the heaviest load is rated by the other
index as having the lightest load. In this case, a detailed look
at the data reveals that only one ability, PROBLEM SENSITIVITY,
was considered necessary for PLANNING by enough of the raters to
moet the 80% criterion. The average of the raters' estimates of
how much of the ability was needed was 5.0, so the weighted ILI
for 96B for SETTING-UP OR PREPARING was 5.0. The raters picked
many other abilities as needed for 96B SETTING-UP OR PREPARING,
so the earlier load index based on total uses of abilities by all
raters showed a high score. Raters simply did not agree on which
abilities were necded. Neither index seems to reflect the
raters' judgements or the demands of the job completely enough in
this case.

The two indices produce different results for MOS 96D, also,
but the lack of agreement is less notable. Two activities,
ANALYZING OR EXPLOITING DATA and INTERPRETING DATA, held, the
first two places, but which was first and which was second
depended on the index used. Thus, for 96D the indices present
reasonably consistent results.

The third MOS on which the two indices disagree is 96G.
SETTING-UP OR PREPARING is the activity judged to have the
heaviest load by the total use index. That index rates the next
most demanding ictivities, in decreasing order, as COLLECTING
DATA, MANAGING OR CATALOGING DATA, and ANALYZING OR EXPLOITING
DATA. ANALYZING OR EXPLOITING DATA, the activity ranked fourth
by the first index, is rated first by the second index. SETTING-
UP OR PREPARIhi, the activity judged to have the highest demand
by the first index, is rated fifth heaviest by the second index.
As in the cac:; of 96B, the difference is great enough for 97G to
indicate that additional analysis is needed.

The factors contributing to the differences need to be
clarified, the causes and consequences of these differences
weighed, a:v4 new indices developed or modifications made in
existing indices and procedures established for their proper use.
One factoi. that should not be forgotten is that the data being
used represent the first collected with a new test instrument
(Part C;. As its use is refined, some of the differences due to
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varying interpretations of the rating task may disappear. Such
differences could account for the lack of agreement between the
two load indices.

Analysis of Intelligence Production Activities

Planning. Table 37 shows the ability selections made for
each of the seven MOSs for the PLANNING activity. (Here, as in3
the other discussions of the activities, the 80% rater agreement
level is used as the criterion for inclusion in the table.) As
the table shows, the pattern of ability selections varies from
one MOS to another. No group of common abilities constitutes a
core of abilities needed to perform this activity. Only one
ability, ORAL EXPRESSION, appears in all seven MOSs, although a
general emphasis on the communication abilities is evident. Five
of the MOSs use all four communication abilities; MOS 96R uses
only three and 97B only one.

Six of the MOSs (all but 96D) use some of the eight
conceptual abilities in PLANNINGi 97G uses seven of the eight.
Six of the MOSs use some of the reasoning abilities; MOS 96R is
the exception in this case. Two conceptual (MEMORIZATION and
PROBLEM SENSITIVITY) and two reasoning (DEDUCTIVE REASONING and
INFORMATION ORDERING) abilities are used by five of the seven
MOSs, but which five depends on which ability. Abilities from
only two other clusters, time-loaded and auditory abilities,
appear in PLANNING profiles, and then only for two MOSs, 97E and
97G.

The number of abilities as well as the selection of abilities
varies widely across the MOSs for PLANNING. MOS 97B uses the
fewest abilities in PLANNING (5) and 97G uses the most (19). The
greatest overlap in terms of needed abilities occurs between 97E
and 97G; they share 15 abilities. The average number of
abilities used across the seven MOSs in PLANNING is 10.

PLANNING is principally a mental, not a physical, activity.
None of the visual abilities, none of the psychomotor skills, and
none of the gross motor skills received enough support to meet
the 80% criterion.

As might be expected, identifying a general profile for
PLANNING is neither appropriate nor meaningful. Different MOSs
have different PLANNING tasks and consequently need different
abilities. For PLANNING to be meaningful in terms of ability
demands, the focus should be kept at the MOS level or below.

Sottina-Up or Pregarina. Table 38 presents Part C data with
SETTING-UP OR PREPARING as the focus. This activity shows even
less consistency than PLANNING did from one MOS to another. No
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Table 37

Ability Profiles for PLANNING

ABILITY (No. arid Nam.) 968 960 96H 961 97B 97E 970
1 ORAL COMPREHENS ION 5.9 5.4 5.1 4.8 - 6j.1 5.3 -

2 WRITTEN COMPREHENSION 6.4 5.5 4.9 5.6 5.9 5.7
3 ORAL 9XPRESSION 6.1 5.6 4.4 4.8 4,61 5.0 6.0
4 WRITTEN EXPRESSION 5.3 5.5 4.3 5.0 5.9

SIEOIA1N4.41 4.9, 5.4 6.0 5.31
6 PROBLEM SENSITIVITY 5.0 4.9 4.9 4.8 5.31

7 OGIALIY5.2 5.4
8 FLUENCY CnF IONA$ 4.5 3.7 5.0 5.1

10 ILCTIIIATTNTON4.3 5.1
11SAILOIAIN3.8 3.9

13 NDUTIV RESONNG5.5 5.3

16 INPORMAYION ORDERING 5.1 4.9 . 44 48
17 MAYN REASN 1003.64.

19er T84 6HA10NG 46 5.4
201PI1 OF ~t 42.8R 329 4, 0. 44 .9 .96.

23CHOCE RACTIO TI3
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Table 38

Ability Profiles for SETTING-UP OR PREPARING

ABILITY (No. and Nuw) 968 960 %H6I 96R ,97V 97E 97G I__
I ORAL COMPREHENSION 4.8 4.8 5.0 5.31 4.8
2 WRITTEN COMPRENENSION 4.8 4.3 5.8 5.3
3 ORAL EXPRESSION 5.4 5.0 4.7 5.0 4.7 6.0
4 WRITTEN EXPRESSION 5.1 5.0 4.5 S.2 ___

SIEOIAIN4.4 5.3 5.6 4.4____
6 PROBLEM SENSITIVITY 3.0 4.61 5.7 4.1 5.4,

7 RINLTY14.9 5.4 _ __

8 FUECYOFIDAS4.1 5S4
9 FLXIBIITY f CLSURE4.6

10 ELITIV AT[NYON3.8 5.4
11SAILOINAIN5.7 4.9 _ __

12 VSUALZATIN 15.8

13 WDUTIV RISONN44.6 5.0

IS OEDUCTIVE REASONING 4j1 4.4 5.3
16 INPORMATION ORDERING 4.6 4.8 ____4.2 4.7

17MI EC O3.4 5.1 4.31
IS NUMBER FACILITY 1 5.0 4.7 1

1TIESAIG4.11___ 4.5 5.3

0SPEOFCOUE4.8 4.6 4.9
21 PRCEPUAL PC &ACCY4.4

23 COICIREACION INS3.21

24 EARVISON4.3 4.6
25 ____FAR___VISION____ 5.1

26 MIHT VSION5.9

28 PEIPHEAL VSION5.4
29 DET -ICPT 5.0- - -

31 ENEAL IARNQ2.3 3.9
32 UDIOR ATENTON3.0 4.4

35 RATE ___________ 5.4

3WRS-IGRSED5.6 ___

37 FNGERDEXTRITY5.4
3MAULDXEIY5.6 ___

39 AN-HAD SEADIESS5.3,
40_MUTI_-IMBCORDIATIO 5.9

43 ID O LIB MOIMIT 1 5.2

_" GOSS ODY QUILBRIU 5.1 ___

_"_STATICSTRENGTH_ 5.7____

47.? _____SREGTH_.

Numb.rt 1 5 10 26 1 16 ý.' 80/11.4
TotaL Anaiat: 5.0 214.9 44.31 137.0 5.0 70.4 102.2 ___
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one ability is common to all seven MOSs. Two MOSs (96B and 97B)
were judged to need only one ability each, whereas MOS 96R uses
26 abilities. The average number of abilities that an NOS uses
in the SETTING-UP OR PREPARING activity is 11.4.

The concentration on the communication cluster of abilities
is loes marked for SETTING-UP OR PREPARING than it was for
PLANNING. Abilities from each of the clusters appear in the
lists of one or more of the MOSs. Abilities from some clusters
appear in only one MOS; different selections of communication,
conceptual, and reasoning abilities appear in five of the seven
MOSs. The NOS needing 26 abilities (96R) draws them from seven
different clusters. Obviously, SETTING-UP OR PREPARING means
very different things to the different MOSs.

Collecting Data. Table 39 presents data from Part C with the
COLLECTING DATA activity as the focus. As with the first two
activities discuL-ad, the MOSs differ greatly with respect to the
number of abilities they need (from 2 to 24, with an average of
13.9) and which abilities they need. Four MOSs have 20 or more
abilities in their profiles for COLLECTING DATA; the other three
MOSs have 5 or fewer abilities.

No one ability appears in all seven MOSs. No one cluster is
even represented in each MOS. Some parallels can be drawn
between pairs of MOSs. For example, similarities exist between
the abilities needed by 96D and 97B. Both need two communication
abilities, uRAL COMPREHENSION and one other; both need the same
conceptual ability, SELECTIVE ATTENTION, and the same reasoning
ability, INFORMATION ORDERING. Finally, both need a time-loaded
ability. Similarities also exist between 96H and 96R and between
97E and 97G. The remaining MOS, 96B, has only two abilities,
ORAL and WRITTEN COMPREHENSION, in its profile. (Three other
MOSs have the same two.)

Clearly, no one pattern of ability selections represents the
COLLECTING DATA activity. No focus on one or another cluster of
abilities emerges. Different MOSs do different things when they
collect data, so differences in ability selections are to be
expected.

Manaaing or Cataloging Data. Table 40 shows tbh C data for a
fourth activity, MANAGING OR CATALOGING DATA. Again, no one
ability appears among the abilities needed for this activity by
each of the seven MOSs. The range in number of abil" Les needed
varies from 0 (MOS 96H) to 21 (MOS 97G). The averag. number of
abilities needed is 7.1, but that average means little. Two of
the MOSs use a considerable number of abilities, while the other
five use few or none. INFORMATION ORDERING is the most
frequently used ability (by five of the MOSs), but the only
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Table 39

Ability Profiles for COLLECTING DATA

ABILITY o. m NN) 968 960 96H 96R 971 97E 97G
I ORAL COMPREHENSION 5.4 4.5 6.21 7.0 5.8
2 WRITTEN COMPREHENSION 6,0 5.5 5.3 1 5.8 6.1
,43 ORAL EXPRESSION 6 5.2 6.9 5.0

SITTE5 EXPRESSION.2 5.8

SIMENNIZATION 5.3 6.0 4.S
..6 .PROBLEM SENSITIVITY . ... , 5.3

7tGI6AL.2 56
8 FLUENCY OF IDEAS , 69

9 FLEXIBILITY OF CLOSURE 5.1 5.2
, 10 SELECTIVE ATTENTION 5.9 5.2! 5.6 4.6 6, 61

11 SPATIAL ORIENTATION 5.6 5.4 4.;- 3.9
12 VISUALIZATION,1

13 INDUCTIVE REASONING 3.7 5.3 5.8 6.5
14CATIONmY FL.EXIBILITY
15 0EDUCTIVE REASONiING I''' 5.0 5.6 5'.6

16 INFORMATION ORDERING S.6 4A 4.8 5.1
17 MATH REASONING 4.85.
IS NUMBER FACILITY 4.. .8

19 TIME SHARI'NG' 5.9 4.8 5.4 5.0 6.0
20 SP19D OF CLOSURE 4.,7 4.5 6.1 6.3

21 PERCEPTUAL SP I ACCY 5.4 5.4 5.6 $.1
22 REACTION TIME 5.5
23 CHOICE REACTION TINE 5.1 6.1 4.4

2d•5.5X VISION ... 4.9 5.0
25 FAR VISION 6.4

26 NIGHT VISION 6.1 5.6
27VISUAL COLOR DISC 5.5
28 PERIPHERAL VISION 5.91

29 DEPTH PERCEPTION 5.4 5.3
30 GLARE SENSITIVITY 5.1 4.8

31 GENERAL HEARING 5.3 5.9 5.4 5.9
321AUDITORY ATTENTION 5.7 5.7 6.1
331EOUND LOCALIZATION 5.6

34 CONTROL PRECISION 4.1 5.6,,

35 RATE CONTROL 4.7
36 WRIST-FINGER SPEED 5.8
37 FINGER DEXTERITY 4.7 5.8
38NAtRUAL DEXTERITY
3g ARM- HAND STEAD INESS
640MULTI-LINS CtE*DINATION

41 iEXTNT FLEXIBILITY 4.61
42 DYNAMIC FLEXIBILITY

43SPO OF LIMB MOVEMENT 5.8"4AGROSS $MOY EQUILIBRIUM,
45,GROSS BODY COONDINATN
"IdlSTATIC STRENGTH

47 EXPLOSIVE STRENGTH
48 DYNAMIC STRENGTH

49 TRUNK STRENGTH
50 STAMINA

N m e m 2 2 0 2 4 N 0 2 1

Totat Amots 11.4 27.4 102.9 129.9 24.6 112.9 114.9

Meam Amount: 5,7 5.5 5.1 5.41 4.91 .6 5.5
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Table 40

Ability Profile. for MANAGING OR CATALOGING DATA

ABILITY No. & MadHon) 9 1 960 1 6 96H R1 971 I 97! 970 1
I M L CMPRHENION5.1 5.31

2 WRITTEN COMPREHENSION 5.4 5.1 4.8 6.11
3OA EXRSIN5.1 4.6 5.31

4 WRITTEN EXPRESSION 5.2 5.2 6.0 5.4

- - - -TON 52 5.2

6 PROBLEM SENSITIVITY - 4.3 - - - 4.5 5.4
7 OGIALTY4.0 4.9

9 FLXIBIITYOF COME5.11
10 SELECTIVE ATTENTION -. 4.7 ~ 5.41

11 PATALORINTAIO 3.6

-1 - -IV - .SO..G 5
2  6.1

15 DEDUCTIVE REASOING - - - -4.7 5.4
16INFORMATION ORDERING 4.9 5.6 - - 5.2 4.8 5.21
1V MATH REASONING - - - 4.8 - - 4.41
18 NUMBER FACILITY 4.8

1¶ TIME SHARING _ ____ 4.95.
20 SPEED OF CLOSURE - - - - 0 6.0
21 PERCEPTUAL SPO & ACCY 4.5
22 REACTION TIME -5. -3-

2n CHOICE REACTION TIME 4.4.

242. MEN.7SO
25__ 3.8 VISIO

26er NIH VI0S2 15 21ON7.
ToVa VISUAL: 10.R D0I0S00C04 86 0.

28 PERPHERALVI1I7



notable similarity in selection of abilities is that between MOS
97E and MOS 97G. All 15 of the abilities needed by 97E are also
included among the 21 abilities needed by 97G. The same five
clusters are represented, but 97G needs a richer selection within
these clusters.

In terms of abilities needed, no generic group of abilities
seems to be needed for MANAGING OR CATALOGING DATA. These data
indicate that what one MOS needs to manage data is different than
what another needs, and that 96H does not perform this activity.

Analyzing or EXploitina Data. Table 41 shows Part C data for
the ANALYZING OR EXPLOITING DATA activity. Once again, no
ability selections appear for MOS 96H. The number of abilities
needed by the other six MOSs ranges from 5 (96B) to 21 (97G),
with an average of 9.3 based on seven MOSs (or 10.8 based on
six).

The six MOSs that have abilities listed for the ANALYZING OR
EXPLOITING DATA activity share two abilities, WRITTEN
COMPREHENSION and PROBLEM SENSITIVITY. Five of the six share a
third ability, DEDUCTIVE REASONING. These three abilities seem
so reasonably related to ANALYZING OR EXPLOITING DATA that it is
surprising the sixth MOS (96R) does not have a need for DEDUCTIVE
REASONING or any other reasoning ability. A recheck of the data
shows that seven of the nine 96R raters did select this ability
(and rated it 4.9 on the 7-point scale). However, that
represents only 78% of the raters, not the 80% needed, so the
ability was not included in the 96R profile for ANALYZING OR
EXPLOITING DATA.

The three abilities discussed above may constitute a core set
of abilities needed for the ANALYZING OR EXPLOITING DATA
activity. Additional ability needs associated with each specific
MOS may be a function of how analysis is carried out by that MOS.
(For example, visual abilities are a special need for 96D and
psychomotor skills for 96R.) Those special needs may dictate
that the focus must remain at the MOS level and that there is no
generic profile for the ANALYZING OR EXPLOITING DATA activity.

InterDreting Data. Table 42 presents Part C data for the
INTERPRETING DATA activity. The number of abilities needed by an
MOS for INTERPRETING DATA ranges from 0 to 20; the mean is 10.1
abilities per MOS (or 11.8 if only the six non-zero MOSs are
averaged). The six MOSs involved in INTERPRETING DATA, according
to these results, need abilities from at least three clusters.
The emphasis across the MOSs is on the communication cluster,
with the conceptual and reasoning clusters also represented by at
least one ability each. In two cases, 97E and 97G, half or more
of the specific abilities in the latter two clusters are included
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Table 41.

Ability Prof iles for ANALYZING OR EXPLOITING DATA

ABILITY (No. wI Nm) 968 9 6 96R 973 971! 970
I OALCOMREENSON4.4 5.9

3OA XRSOM5.4 4.5 5.7
4 WRITTEN EXPRESSION _ ____ 5.8 - - - 4.6 5.2 6.1

SIMMORZAION6 - - -_ _.204
6 PROBLEM SENSITIVITY 5.6 5.4 5.0 4.8 4.5 6.0

? OIGNALTY4.3 5.5
IS LUECYOF DW3.7 5.5

- -LXBLT O LSR 4.6 5.3 6.5
10 ESLECTIVE ATTENTION 16.1 4.6 4.3 6.3
11 SPATIAL ORIENTATION 5.5 14.91

121VIUALIZTIOW5.3

13 INDUCTIVE REASONING 5.8 5.6 6.4

15 DEDUCTIVE REASONING 6.0 j6. -- - 8j 4.9 5.81
16 IFORATIN ODERNG 4. 5.0

1MAHRAOIG6.7 4.9
18 NUMBER FACILITY 6.4

2SPROfCMI4.7 4.6 6.5
21 PERCEPTUAL SW & ACCY 6.1- 5.6

22 RECTIONTIME5.0

25 FR VIION6.4

28 PERIPHERAL VISION-

29 DEPTH PERCEPTION - 6.8

31 ENEAL IARMO2.5 5.91
32 UDIOR ATENTON4.2 6.1

35 RAE COTROL5.0

37 FNGERDIXTRITY4.5

To8a MANUAL: DE8.E I. 0 451 3.Y6. .

39w ARM-HAN 5.T6.3AD.0I.1 4.5 5.

401NUTI-LMI CORDIA1IO



Table 42

Ability Profiles for INTERPRETING DATA

AKILITY (No. aW Nme) 968 960 96H 961 97B 97 970
1 ORAL COMPRIHENSION 4.6 4.9 5.6 4.6 5.9
2 WIITTIMCOMP.ININSION 5.7 6.2 5.6 5.9 4.5 6.0
3 ORAL, IXPRISION 5.5 4.3 4.5
4 WITTEN iXPRIIIION 6.1 5.3 4.1 S.7

SMEINORIZATION 6-3 -. 3 4.7?
6 PROBLEM SINS TIVITY 4.9, 5.1 4.7 5.5
7 ORGINALITY 4.3 5.1
8 FLUENCY Of IDEAS -.- S.-
9 FLEXISILITY OF CLOSURE 5.3 4.6 6.6

t0 EILICTIVI ATTENTION 5.9 5.9 -- 3. 8 6.2
11 SPATIAL ORIENTATION 4.7
12 VISUALIZATO 5.6

13 INDUCTIVE REASONING 5.6 6.2
14 ATIOY T LEXIBILIT
15 DEDUCTIVE REASONING 6.1 6.8 5.7 5.0 5.5
16 INFORMATION ORDEIRING 6.2 3.6 4.9
17 MATH REASONING 6.8 4.4 4.6
18.ANM FACILITY 6.2 4.7

19 TIME SHARIN 4.9 6.0
20 $PIED OF CLOSURE -. 5 , 601

I PERCEPTUAL SPO & ACCY 6.3 4.9 5.4
22 REACTION TIME 4.9
23 CHOICE REACTION T1IM1

.24 MNA VISION 6.8
5 FAR VISION 6.42 MIGNT VISION

28 PIRMPERAL, V/ISION
29 DEPTH PERHCEPTION 6.9 ...
30 CLARE SIENSIITIVITY

31 GENERAL HEARING 5.4 3.1 5.5
32 AUDITOY ATTENTON 4.0 3.2 6.1
33 BOCUND LOCALIZATION

34 COTROLPRECSION5.1
35 RATE CONTROL
36 WR|IST-FINGI[R 1P11D
37 FINGER DE[XTERITY
38 MANUAL DEXTER ITY
39 ARM-MAND SETADINESSI

40Am2LTI6LI. 7 COORDINATION

a41 EXTENT FLEX5I6LITY0 .1.. .5
42 DYNAMIC FLE[XIILITY
43 $PC OF LINN MOVIMI[NT
"4 GROSS$01 IOO GUILIBRIUM,, ,,,,

49 GROSS BODY COCRDINATN
"4 SITATIC• STRENGTH
47 IXPLOI[IVI STRI[NGTH
48 DYNAMIC STRENGTH
69 TRUNK S[TRENGTH
50 S[TAMINA

Nuedwrl 1 13 0 12 8 14 2€
S...Totat , ,Amounti ZZ.O 81.8 0 61.5 40.7 60.3 110.7

Man• Amont: 5.51 6.3 0_ 5.1 5.1 4.3 5.5

:1.30



in their profiles, but using so many of the abilities in these
clusters is not typical of the other MOSs. Abilities from four
other clusters (all but gross motor skills) are represented in
one or four of the MOSs, which ones depending on the MOS.

No one ability is needed by all seven MOSs for this activity,
but, since MOS 96H has no abilities listed, an ability needed by
all of the remaining six MOS could be considered a core ability.
One ability, WRITTEN COMPREHENSION, does appear in all six
profiles. In addition, if the criterion used for inclusion in
the 96R profile had been 78% instead of 80%, two more abilities,
ORAL COMPREHENSION and DEDUCTIVE REASONING, would have appeared
in the profiles of all six MOSs. If a core of abilities for the
INTERPRETING activity is a meaningful concept, that one reasoning
ability and the two communication abilities seem appropriate
candidates.

Preqarina Outputs. Table 43 presents Part C data for the
PREPARING OUTPUTS activity. The number of abilities needed by an
MOS for this activity ranges from 1 to 20, with a mean of 8.4.
The number of clusters represented within the profiles of the
various MOSs ranges from one to six, with 96H at the low end and
96R at the high. For this activity, the MOSs apparently differ
widely in terms of how many abilities they need, how many
different kinds of abilities they need (represented by different
clusters), and how many of the abilities within a cluster they
need.

The one common factor for this activity is that all seven
MOSs need WRITTEN EXPRESSION. In terms of other abilities needed
and clusters used, MOSs 97E and 97G have fairly similar patterns.
Otherwise, the profiles of the various MOSs for PREPARING OUTPUTS
are quite dissimilar. Differences are so numerous that no
analysis of the varying impact of different rater agreement
criterion was attempted.

Disseminatina Information. Table 44 assembles the Part C
data for the DISSEMINATING INFORMATION activity. The number of
abilities needed by an MOS varies from 2 (97B) to 20 (97G), with
a mean of 8.6. The emphasis for this activity is on the
communication abilities, with each MOS needing at least two and
three MOSs needing all four. ORAL EXPRESSION appears in all
seven profiles and WRITTEN EXPRESSION is needed by six of the
seven MOSs. (WRITTEN EXPRESSION was considered necessary at the
6.0 level by 78% of the 96R raters, just missing the 80%
inclusion criterion.)

Two of the MOSs were judged to need nothing but communication
skills for DISSEMINATING INFORMATION. Two other MOSs have one
need in other clusters, which one a function of the MOS. The
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Table 43

Ability Profiles for PREPARING OUTPUTS
ABILITY (No. wW Now 966 96D 96H 961 973 971 975

1 RLCOPEENIN4.3 _ 4.2 6.1
2 RTENcmANI1IN4.3 -___ 5. 6.6

3 OAL XPRSSIN 52 .4 5.5
4 WRITTEN EXPRESSION 5.7 6.9 3.a 5.7 6. .9 6.4

6- PRBE-ESTVT 4.8 1 .3 ~1.
TIOGIALTY4.5 5.1

8IFLUENCY OF IDEAS 4.0 4.7 4.5

10OSELECTIVE ATTENTION - .j5 5.0

131NDUTIV RISOMNO5.3 5.7

16 NFRMTIN RDRIG .45.6 4.71 5.1

18 UMERFAILTY4.7 ___

191TIM SHARNG 5.

211IRCPTUL SO ACY -. 0.0. 4.8

REACTIN TIN4.3

23CHOCI RACTIO TI1

To4a NuEAR VISI3 229 30 6.6 1.0 64119
Mea FARat VISIO.N48 . 44 .

26 41OT VISON132



Table 44

Ability Profiles for DISSEMINATING INFORMATION

ABLIY nM.d Wino 968 960 96H 961 972 979 970
1ORAL COHPREHMENION -. -. 1 5.... 1 5.
2 WH~dITT14 COMPREHENSION 3.6 4.6 1 5.? 5.7
3 O~RALAXSSION 6.2 6.6 4.4 5.3 5.3 5.5 6.7

4 ATI XRSIN6.7 6.9 3.6 5.2 6.0 5.2

SIMEONIIZATION - - -. 0~ 4.01
61PRCSLINSENSITIVITY 4. 1 4. j71

TIOGIALTY4.5 4.8
_ PL EwNCY OF IDEAS 3.5 4.8 4.0

9 FLXIBIITY F CLIURI5.0
10ILCIIATNIN5.4 4.1 4.3

" SPATAL OIENTTION3.2

131WOUTIV RESONNG4,0 4.9

15 DEDUCTIVE REASONING 4.6 4.5 4.8
16 INPOR!LATIO ORDERING 4.0 4.8
IT ATH REASONING . .
18 NUNSER FACILITY 4.5

19TINS SRARING -. -. 9
20 SPEED OF CL6SUR03. 4.8
21 PERCEPTUAL SPO & ACCY 4.7 4.4 4.3
22 REACTION TIME 5.3
23 CHOICE REACTION TIME

24 NEAR VISION 1 4.4
25PAR VISION

26 NIOHT VISION
27 VISUAL COLOR DISC
26 PERIPHERAL, VISION
29 DEPTH PERCEPTION
30 GLARE SUNEITIVITY

31 INIAL IARNG2.7 4.0
32 UDIOR ATINTON3.1 4.3

34 COTROLPRICIION'.4

TotalT CONTRO4L81 159 614 1.5 6.5 9.

NeonT-INI SPIRO . 60 4. . 33 4. .

37 FINER DIT133T



other three MOSs use a wide range of abilities from many
different clusters. Only gross motor skills fail to be
represented at all in the DISSEMINATING INFORMATTON profiles.

The key to DISSEMINATING INFORMATION lion in the
communication abilities; these data document that obvious fact
and illustrate it across the MOSs. Jhtat additional supporting
abilities •rE reeded depends oxA the MOS. As the table shows, for
at lewy t roee of tl-.• FOs chose additional needs are fairly
extensive. The differences between the profiles of the various
MOSs for the DISSEMINATING INFORMATION activity are more notable
than their similarities.

Across the Activities. The overall conclusion is the same
regardless of the activity at issue. No core group of abilities
can be associated with any of the eight intelligence production
activities on the basis of the Part C data presented here and
with a strict 80% rater agreement criterion. At most, the 96 CMF
MOSs shared a need for one ability for certain activities. For
both PLANNING and DISSEMINATING INFORMATION, all seven MOSs need
ORAL EXPRESSION. For PREPARING OUTPUTS, all need WRITTEN
EXPRESSION. None of the other five activities had even one
ability common to all seven MOSs.

The ability profile for an activity varies from MOS to MOS.
The ability profile for an MOS varies from activity to activity.
Some MOSs use an ability in very few activities; other MOSs use
the abilities in most of their activities. Table 45 summarizes
these differences. As the table shows, the range goes from 1.5
activities per ability for MOS 96H, a very diffuse use of
abilities, to 7.8 activities per ability for MO 97G, a very
dense use of abilities. As the table shows, MOS 97G net only
uses the abilities it needs in almost every activity, it also has
the highest mean number of abilities needed per activity (20.4).
MOS 96B uses the fewest mean number of abilities (3.5 per
activity) and also uses each ability in a low mean number of
activities (2.5 per ability).

In a number of cases, similarity of ability profiles is
greater within an MOS from one activity to another than it is for
the same activity from one MOS to another. For both 97E and 97G,
the ability profile looks much the same regardless of the
activity. Other instances are less definitive. For example, the
profiles for the ANALYZING OR EXPLOITING DATA and INTERPRETING
DATA activities for MOS 96D appear more similar to one another
than they do to profiles for these same activities for other
MOSs. However, until a satisfactory measure of similarity is
developed for these profiles, no quantitative comparisons can be
made.
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Table 45

Sumary of Density of Ability Usage

NIl No. NalU NO.

X08 AC0ZVZTZB/AUZLZXTY &ZLZX!ZEI/AOCVZrTY

969 2.5 3.5

96D 3.1 6.5

96H 1.5 5.6

96R 2.8 13.6

97B 2.5 4.0

97! 6.3 15.8

97G 7.8 20.4
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Table 46 permits an easy comparison of the number of
abilities various NOS need depending on the activity being
performed. According to the Part C data, NMO 96B usually needs
only a few abilities, whereas MOSs 973 and 97G consistently need
many abilities. The greatest variability across activities is
encountered by MOB 96H (from 0 to 20 abilities) and by 96R (from
6 to 26 abilities). COLLECTING DATA has the highest mean number
of abilities needed across the MOSs, although for four MOSs one
or more other activities need more abilities. The number of
abilities needed is only one indication of the difficulty of a
job associated with an MOS and an activity.

In another type of summary, Table 47 shows how many different
clusters of abilities are called into play in performing an
activity. This table shows the number of ability clusters
represented in the profiles of the various MOSs for each of the
eight activities. The maximum number that can appear in a cell
is eight, since there are eight clusters if the auditory and
visual abilities are considered separate clusters.

Only one MOS and one activity use abilities from all eight
clusters (96R in the COLLECTING DATA activity). That same MOS
ha. the highest mean number of clusters involved across eight
activities (5.3). Two other MOSs, 972 and 97G, have means almost
as large (5.0 in both cases)i these two MOSs have the most
consistent pattern of use across the activities. MOS 97G does
not vary at all, using the same five clusters whatever the
activity. MOS 96H has the lowest mean of clusters used (2.1),
primarily because no need for any abilities is shown for three of
the eight activities. However, 96H uses seven clusters for
COLLECTING DATA, so the range is greatest for this MOS. In terms
of clusters used, COLLECTING DATA is most demanding for three of
the MOSs (96H, 96R, and 97E) and least demanding for one (96B).

What does variability in terms of numbers of abilities or
numbers of clusters of abilities used in performing an activity,
or differences for an MOS from one activity to another, mean with
respect to the difficulty of an MOS, the effectiveness of an MOS,
or the training needed for an MOS? Some of these questions will
be answered in the next report in this series.
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Table 46

Number of Abilities Needed as a Function of Activity

INTELLIENCE PM UCION ACTIVITY NO NO ME MR M WE M ACTIVITY

PLANNING 6 6 10 6 5 16 19 10.0

STTING-UP OR PREPARING 1 5 10 26 1 16 21 11.4

COLLECTING DATA 2 5 20 24 5 20 21 13.9

MANAGING 0o CATALOGING DATA 2 4 0 6 2 15 21 7.1

ANALYZING ON EXPLOITING DATA 5 12 0 9 6 15 21 9.3

INTERPRETING DATA 4 13 0 12 8 14 20 10.1

PREPARING OUTPUT$ 3 4 1 13 3 15 20 8.4

DISIIMINATING INFORMATION 3 3 4 13 2 15 20 8.6

Mean NO11 3.5 6.5 5.6 13.6 4.0 15.8 20.4 9.9
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Table 47
Number of Clusters Involved in Activitieg

INTELLIIECI PRODUCTION ACTIVITY ftI 9D 91 WI 971f 97f 976

PLANNING 3 2 3 2 3 5 5

STTING-UP OR PREPARING 1 2 5 7 1 5 5

COLLECTING DATA I 4 7 8 4 6 5

MANAGING OR CATALOGING DATA 2 3 0 3 2 5 5

ANALYZING OR EXPLOITING DATA 3 5 0 4 3 5 5

INTERPRETING DATA 3 5 0 6 5 4 5

PREPARING OUTPUT$ 2 4 1 6 3 5 5

DISSENINATING INFORMATION 2 2 1 6 1 5 5

Mean 2.3 3.4 2.1 5.3 2.8 SO 5.0

138



Using JCAT Data

The goal of collecting MOS abilities and skills data is not
simply to analyze those abilities and skills, but to provide
information about jobs and tasks to solve some general human
resources problems. As an indication of these problems, and
their solutions, consider the following areas:

Nqw 3vstem Design. An example of the use of these data for
new systems has just been given in the preceding section.
Tentative system designs are proposed, and designs have to be
evaluated. One dimension is in terms of workload demands; the
UAV profile was an estimate of workload demands. The profile is
also diagnostic in that it gives suggestions as to where to look
in the system des'gn for the tasks creating the demands.

Another use of these data is to compare alternative new
designs or as a tool in so-called "comparability analysis"
required in the HARDMAN and MANPRINT methodologies evaluatinq a
new design against a predecessor (Booher & Hewitt, 1990, p. 356).
The method here is to assess differentially the abilities and
skills needed to perform tasks in the old and new systems or the
alternative now systems.

Training Reeuirements. Mention has already been made of the
use of JCAT data in establishing new training requirements. Also
possible is a kind of "training comparability analysis"
evaluating established training against new training
requirements. The general question concerns the degree to which
training must be changed as jobs change; as previously described,
there has been some work done on predicting the impact of the new
training requirement from its similarity to the old (Sparrow,
1989).

One particular issue of some importance is identifying
general abilities and skills requirements and then training for
these general skills prior to specific system training. Exactly
how effective this might be remains an empirical question
(Fleishman & Mumford, 1989).

Finally, many of the new MANPRINT methods require extelnsive
quantitative tradeoff studies between training variables aind
other manpower and personnel dimensions. One may, for exanple,
ask questions about the optimal balance of selection and training
variables in achieving high levels of skill performance. X=.T
abilities and skills data are ideal for this type of tradeoff.

Man~ower and Personnel Actions. Every day in organizations
decisions must be made about critical manpower and personnel
actions. Aa one example, the anticipated introduction of a new
system or set of jobs may require manpower not available in a
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fixed-level force. Actions have to be taken on such questions as
"Which members of the existing force are most applicable to the
new system and what will be the human resources consequences of
their transfer?" Another example is the requirement to decrease
the quantity of the force, and questions arise such as "What will
be the impact on the abilities and skills of the manpower pool
with anticipated reductions?"

Beyond quantity will be questions of quality, "How adequate
are present personnel to perform new jobs and what additional
training, if any, will have to be provided?" JCAT data are
particularly important to the question of personnel quality
demands. Abilities and skills are identified, and the level of
demand is both a qualitative and quantitative indication of
personnel quality requirements. Conversely, the aptitude levels
of the soldiers available will affect performance (Lowry &
Seaver, 1988, pp. 28-30), and these data can be used to predict
anticipated aptitude level requirements.

Belection Criteria. It is a well established truism that
the closer selection parameters are to job dimensions the better
the selection of personnel will be (many other things being
equal). One problem in developing selection criteria is to have
sufficient detailed information about the tasks, jobs, and job
families and for that information to be in a form to be used in
developing and using selection tools. JCAT data in abilities and
skills are particularly appropriate for selection development.

Selection for the armed forces is a massive undertaking both
conceptually and operationally. Since World War I, the United
States has done a remarkable job in creating and sustaining an
outstanding selection system. Constant efforts are made to
improve the system such as the current Project "A" which, in
part, is increasing the validity of selection tests and
composites (Haas & Laine, 1990, pp. 512-513). But a major and
ever-continuing need will always be to generate detailed job and
task data, such as anticipated abilities and skills sets, to
which selection criteria can be matched.

MOS and CMF Analysis. A very complL. structure has been
provided for Army personnel with respect to jobs and job families
in the MOS and CMF system (Department of the Army, 1989). But
the requirements for MOSs and CMFs are under constant change, and
methods are needed for rational and effective transitions that
will maximize effective personnel classification and utilization
and minimize personnel hardships.

JCAT abilities and skills data provide a psychological basis
for understanding MOSs and CMFs. The data can be used as one
basis for evaluating the validity of MOSs and CMFs. The data can
assist in changing MOSs and transitions among MOSs. As shown in
the previous chapter, the data can serve to evaluate the fit
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between existing MOSs and future system requirements. While not
sufficient alone for MOS and CMF analysis, abilities and skills
data can play a very effective role in NOS and CMF analysis and
the subsequent actions taken to improve career management.
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Appendix A

JCAT Part A Decision Flow Diagrams
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A~ppendix B

JCAT Part B Abilities Scalars
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Appendix C

JCAT Part C MI Production Activities
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Appendix D

Part A and B Raw Data

96 CMF Test Application

May 1990

D-1



MOS 968 Raw and Sunaruy Data.

INS 96'. YES MI SO 56 16 47 36 28 68 53 29 39
1 ORAL COMPREHENSION 9 5.9 1.0 5.0 7.0 7.0 5.5 7.0 7.0 5.0 5.0 5.0
2 WRITTEN COMPREHENSION 9 6.4 0.8 6.0 7.0 7.0 5.5 7.0 7.0 7.0 6.0 5.0
3 ORAL EXPRESSION 9 6.2 0.8 6.0 7.0 7.0 5.5 7.0 7.0 5.0 6.0 5.5
4 WRITTEN EXPRESSION 9 6.0 0.9 6.0 7.0 7.0 5.5 6.5 7.0 4.5 5.0 5.5

5 EMOR.ZTION .. 9 5.6 1.5 3.0 7.01 6.0 4.0 6.! 7.0 5.0 7.0 .5.0
6PROBLEM SENSITIVITY 9 5.1 1.6 3.0 5.0 7.0 3.0 6.5 7.0 5.0 4.0 5.5
70ORI8ALITY 8 4.8 1.3 6.0 3.0 7.0 4.0 5.0 4.0 4.0 5.5
8 FLUENCY OF IDEAS 9 4.8 2.2 1.0 2.0 7.0 5.0 6.5 7.0 3.5 6.0 5.0
91FLEXIIILITY OF CLOSURE 8 4.9 2.1 2.0 2,0 5.0 7.0 7.0 4.0 6.0 6.5

10SELECTIVE ATTENTION 8 5.3 1.5 3.0 7.0 6.0 4.0 7.0 4.0 5.0 6.0
11 SPATIAL ORIENTATION 9 5.2 1.4 7.0 5.0 4.0 4.5 6.5 7.0 3.0 5.0 5.0
121VIUALIZATION 9 5.8 1.4 7.0 6.0 4.0 5.5 6.5 7.0 3.0 7.0 6.5

13 INDUCTIVE REASONING 8 5.3 1.7 3.0 3.0 7.0 6.0 7.0 4.0 6.0 6.5
14 CATEGORY FLEXIBILITY 6 5.2 1.8 4.0 6.0 2.0 7.0 6.0 6.0
15 DEDUCTIVE REASONING 9 5.9 1.3 5.0 3.0 7.0 5.5 6.5 7.0 7.0! 6.0 6.5
16 INFORMATION ORDERING 8 5.0 1.7 2.0 3.0. 5.0 5.0 7.0 6.0 6.0 6.0
17 MATH REASONING 7 4.5 1.7 3.0 3.0 5.0 2.5 7.0 _ 6.0 5.0
18 NUMBER FA.CILITY 8 3.9 1.7 1.0 4.0 5.5 2.5 3.0 4.0 6.0 5.O

19 TIME SHARING 8 5.8 1.2 5.0 4.0 7.0 5.0 7.0 5.0 7.0 6.5
" 20 SPEED OF CLOSURE 8 5.5 2.1 1.0 4.0 7.0 5.5 6.5 7.0 7.0 6.0

21 PERCEPTUAL SPD & ACCY 7 4.4 1.8 1.0 4.0 4.0 6.51 4.0 6.0 5.0
221REACTION TIME 2 2.5 2.1 1.0 4.0
23 CHOICE REACTION TIME 4 3.1 1.7 1.0 5.0 3.5 3.0

24NEAR VISION' 6 4.3 1.9 1.0 3.0 5.5 6.0 5.0 5.0
25 FAR VISION 6 4.1 1.7 1.0 3.0 5.5 5.0 5.0 5.0
26NIGHTVISION 6 3.7 1.5 1.0 3.01 4.0 4.0 5.0 5.0
27 VISUAL COLOR DISC 7 4.2 2.0 4.0 1.0 3.0 4.0 7.0 6.0 4.5
28 PERIPHERAL VISION 5 2.9 1.4 1.0 3.0 2.0 4.0 4.5
29 DEPTH PERCEPTION 6 3.9 1.7 1.0 3.0 5.0 4.0 6.0 4.5
30 OLARE SENSITIVITY 3 3.8 2.6 1.0 6.0 .5

31 GENERAL HEARING 7 4.1 1.7 1,0 3,0 6.0 4.0 4.0 6.0 4.5
32 AUDITORY ATTENTION 6 5.0 0.6 5.0 5.0 6.0 4.0. 5.0 5.0
3310OUND LOCALIZATION 4 3.4 11. 1.0 3.0 4.5 5.0

341CONTROL PRECIS.ON 7 3.6 1.2 1.0 4.0 3.0 4.5 4.0 4.0 4.5
35.RATE CONTROL 2 .2.5 2.1 1.0 -.0
36 WRIST-FINGER SPEE!D 5 3.6 1.5 1.0 5.0 4.0 4.0 4.0

37 FINGER DEXTERITY 8 4.7 1.4 3.0 5.0 4.5 4.0 3.0 7.0 6.0 5.0
8 MANUAL DEXTERITY 6 46. M 3.0 r.5 4.5 6.0 6.0 5.0

39 ARM-HAND STEADINESS 6 4.5 1.8 1.0 5.0 5.01 5.0 6.0 5.0
40 MULTI-LIMBCOORDINATION 5 441 1.91 10 4..5 4.0 6.0 5.0

1 EXTENT FLEXIBILITY .6 4.1 1.81 1.0 5.0 3.0 5.0 6.0 4.5

42 DYNAMIC FLEXIBILITY 4 3.0 5.8 1.0 3.0 5.0 6.5
4_3 8PD Of LIMB. MOQVEMENT 4 3.5 2.1 1.0, 3.0 4.0 6.0

44 GROSS BIODY EOUILIBRIUM 4 2.8 1.5 1.01 2.0, 4.0 4.0
45 GROS$I BODY COORDINATM 6 4.2 1.9 1.0 3.01 5.5 5.0 6.01 4.5

46 STATIC STRENGTH 7 6,0 1.4 2.0 2.0 5.0 5.5 ... 4.0 5.0 4.5

47 EXPLOSIVE STRENGTH 3 3.7. 2.3 1.0 _.O 5.0
48 DYNAMIC STRENGTH -A 3.8 2.1 1.0 4.0 4.0 6.0
49 TRUNK STRENGTH 4 4.0 2.2 1.0 4.0 5.0 6.0
50 $TAM INA 6 4.3 2.51.01 .0 5.•2.51.0 2.02 -.
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MOS 96D RAW AND SUMMARY DATA

NOS 96D YES MN SD 8 6 5 9 7 45146 59 42 33
I ORAL COMPREHENSION 10 5.1 1.0 5.0 4.0 6.0 5.0 5.0 7.0 4.0 5.5 5.0 4.0
2 WRITTEN COMPREHENSION 10 5.8 0.8 7.0 6.0 6.0 5.5 5.0 7.0 5.0 5.5 6.0 _1
3 ORAL EXPRESSION 9 5.8 0.9 4.0 6.0 6.0 5.0 7.0 5.0 6.5 ' 6.
4 WRITTEN EXPRESSION 10 5.7 0.8 7.0 6.0 5.0 6.0 5.0 7.0 5.0 S.O 5.0 6.u

5 MEMORIZATION.. 9 5.5 1.4 5.0 7.0 4.0 5.0 6.0 3.0 5.5 7.0 7.0
6PROBLEM SFNSITIVITY 8 5.8 1.0 5.0 6.0 4.0 5.0 6.0 6.0 7.0 7.0
7 OR.QINALITY' 5 5.0 0.9 15.01 4.5 5.0O 4.0 6.5
8$FLUENCY OF IDEAS 3 4.7 0.6 1 1 5.0 5.0 4.0

9 FLEXIBILITY Of CLOSURE 7 .. 7 1.0 4.0 6.0 6.5 6.0 S5S 5.0 7.0

10 SELECTIVE ATTENTION 9 5.3 1.0 5.0 4.0 5.0 6.0 5.0 4.0 6.5 6.5 6.0
111SPATIAL ORIENTATION 9 5.3 1.4 7.0 6.0 5.0 4.5 5.0 2.0 6.0 6.0 6.0
121VISUALIZATION 7 5.6 1.0 7.0 6.0 4.5 6.0 6.0 4.0 6.0

13 INDUCTIVE REASONING 8 5.6 1.3 7.0 6.0 6.0 4.0 6.0 3.0 6.5 6.0
14 CATEGORY FLEXIBILITY ? 4.2 1.2 4.0 6.5 3.0 4.0 3.0 4.0 5.0.
15 DEDUCTIVE REASONING 9 5.6 1.3 7.0 7.0 6.5 3.5 5.0 6.0 4.0 5.0_ 6.0
16 INFORMATION ORDERING 9 4.8 1.3 6.0 6.0 4.5 5.0 6.0 3.0 5.5 2.5 5.0
17 MATH REASONING 9 5.4 1.3 7.0 7.0 5.0 5.0 7.0 5.0 5.0 3.0 5.0

18 NUMBER FACILITY 10 5.1 1.7 7.0 7.0 6.0 3.0 5.0 7.0 4.0 5.0 2.5 4.0

19 TIME SHARING 8 4,9 0.9 4.0 6.5 4.5 5.0 5.0 4.0 6.0 4.5

20 SPEED OF CLOSURE 6 5.1 152 3.0 5.0 6.0 5.0 6.5 5.0
21 PERCEPTUAL IPO & ACCY 10 5.1 1.3 5.0 5.0 6.0 4.5 3.0 6.0 3.0 6.5 7.0 5.0
22 REACTION TIME _ 4.2 1.2 5.0 3.0 5.5 4.5 3.0
23 CHOICE REACTION TIME 4 4.4 1.1 3.0 5.5 4.0 5.0

24 NEAR VISION 10 6.3 0.8 7.0 7.0 6.5 6.5 7.0 7.0 5.0 5.5 6.0 5.0
25 FAR VISION 9 5.9 0.9 7.0 7.0 5.5 6.0 _ ,O5.0 5.0 5.5 7.0 5.0

_26 NIHT VISION 8 5.4 1.1 7.0 7.0 5.0 5.0 4.0 5.5 5.0 5.0
27 VISUAL COLOR DISC 8 6.0 1•1 7.0 7.0 5.0 _ 5.0 7.0 5.0 5.0 7.0
28 PERIPHERAL. VISION 6 541 1.41 70 6.0 3.0 6.5 5.0 5.0
29 DEPTH PERCEPTION 10 6.3 0.9 7.0 7.0 5.0 7.0 6.0 7.0 5.0 6.5 7.0 5.0
30 GLARE SENSITIVITY 7 5.6 1.5 7.0 7.0 4.5 __ 6.0 5.0 7.0 3.0

'_31GENERAL HEARING 2 5._ 0.0 5.0 5.0
_32 AUDITORY ATTENTION 2 5.0 0.0 5.0 O5.0

33 SOUND LOCALIZATION 2 44. 0.7 4.0 5.0

34 CONTROL PERCISION 7 5.3 1.1 5.0 - 6.0 4.0 6.0 5.0 7.0 4.0
35 RATE CONTROL 3 5.2 1.3 5.0 4.0 6.5
.36 WRIST-FINER SPEED 4 4.5 1.0 5.0 5.0. 5.0 3.0
37 FINGER DEXTERITY 3 4.8 0.3. 4.5 .0 5.0
38 ANUAL DEXTER.ITY 4 4.6 1.1 5.5 5.0 3.0 5.0
39 ARM-HAND STEADINES50 4.8 1.1 5.01 6.0 5.0 5.0 3.0
40 MULTI-LIMB COOR5I0ATION 5 3.8 1.8 5.0 5.0 5.0 3.0 1.0

"41 E5XTENT FLEXIBILITY. 3 7 06 5.0 4.0 .._ 5.0
42 DYNAMIC FLEXIBILITY .. 2 4.0 O. 4.0 4.0

_3_PD OF LIMB MOVEMENT 2 4.5 0.71 4.0 5.0
44 OROS$ BODY EQUILIBRIUM 3 4.0 1.0 5.0 _ 3.0 4.0
45 OROSO BODY COORDI5ATN2 4.0 1.4 9.0 "3.0

461 TAT1C STRENGTH 3 _.5 0.5 4.0 3.0 3.5.
47 EXPLOSIVE STRENGTH 3 4.2 1.0 5.0 .0 4.5
48 DYNAMIC STRENGTH 3 4_8 1.8 _.0 3_ 0 6.5
49 TRUNK STRENGTH .3_ 4.7 1.5- _ . 3.0 6.0

5STýAMiN A 3l 4.21 1.015. 3.0 4.5
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MOS 96N RAW AND SUMMARY DATA

B S96H YES MN SO 50 75 76 24 7 71 30 37
1 ORAL COMPREHENSION 7 5.9 1.1 6.0 5.0 7.0 6.0 6.0 6.0 7.0
2 WRITTEN COMPREHENSION 7 5.7 1.5 7.0 5.0 7.0 3.0 6.0 5.0 7.0
3 ORAL EXPRESSION 7 5.7 1.0 6.0 _ ,.O 7.0 5.0 5.0 5.0 7.0
4 WRITTEN EXPRESSION 7 5.0 1.5 5.0 5.0 7.0 3.0 4.0 4.0 7.0

S MENORIZATION 8 4.7 1.5 4.5 2.0 4.0 7.0 4.0 5.0 5.0 6.0
6 PROBLEN SENSITIVITY 8 5.4 1.6 7.0 3.0 5.0 6.0 4.0 7.0 4.0 7.0

71ORGINALITY 6 3.3 1.9 2.0 2.0 3.0 3.0 3.0 7.0
8 FLUENCY OF IDEAS 7 4.2 2.2 5.5 2.0 6.0 4.0 1.0 4.0 7.0
9 FLEXIBILITY OF CLOSURE -. 8 5.7 1.5 6.0 7.0 5.5 7.0 4.0 3.0 6.0 7.0

10 SELECTIVE ATTENTION $ 5.8 1.3 5.5 4.0 6.0 7.0 4.0 7.0 6.0 7.0
11 SPATIAL ORIENTATION 8 6.6 0.7 7.0 7.0 5.0 7.0 6.0 7.0 7.0 7.0
12 VISUALIZATION .. 6 5.4 1.5 5.5 3.0 7.0 F.0 7.0 5.0

13 INDUCTIVE REASONING 7 4.9 1.2 6.0 4.5 7.0 4.0 4.0 4.0 5.0
14 CATEGORY FLEXIBILITY 4 3.3 1.7 1.0 4.0 3.0 5.0
15 DEDUCTIVE REASONING 7 5.1 1.9 6.0 2.0 7.0 4.0 6.0 4.0 7.0
16 INFORMATION ORDERING 7 5.3 1.5 6.5 4.5 6.0 3.0 6.0 4.0 7.0
17 NATH REASONING 8 4.1 1.1 3.5 3.0 3.0 6.0 5.0 4.0 5.0 3.0
18 NUMBER FACILITY 8 4.9 1.2 5.0 4.0 3.0 7.0 5.0 6.0 5.0 4.0

19 TIME SHARING5 8 .3 1.6 5.0 4.0 3.0 7.0 4.0 7.0 5.0 7.0
20 , SPEED ')F CLOSURE 7 4.4 1.0 4.0 5.0 3.0 4.0 4.0 6.0 5.0
21 ''EPTUAL SPO & ACCY 7 5.2 1.4 6.5 5.0 6.0 3.0 7.0 4.0 5.0
224i.-TION TIME 6 5.8 0.8 6.0 1 5.0 7.0 5.0 6.0 6.0
23 CHOICE REACTION TIME 7 5.2 1.6 5.0 2.0 5.0 5.0 6.5 7.0 6.0

24 NEAR VISION 8 6.0 1.4 7.0 3.0 5.0 7.0 6.0 7.0 6.0 7.0
25 FAR VI.SION 8 6.8 0.7 7.0 7.0 5.0 7.0 7.0 7.0 7.0 7.0
26 NIGHT VISION 8 6.6 0.7 7.0 6.0 5.0 7.0 7.0 7.0 7.0 7.0
27 VISUAL COLOR DISC 8 5.8 1.3 7.0 4.0 4.0 5.0 6.0 7.0 6.0 7.0
28 PERIPHERAL VISION 8 6.1 1.1 7.0 5.0 4.5 7.0 6.0 7.0 5.0 7.0
29 DEPTH PERCEPTION 8 6.0 1.5 7.0 5.0 3.0 7.0 7.0 5.0 7.0 7.0
30 GLARE SENSITIVITY 8 5.8 1.0 6.0 5.0 4.0 7.0 6.0 5.0 6.0 7.0

31 GENERAL HEARING 8 5.6 1.2 6.0 4.0 4.0 7.0 5.0 5.5 6.0 7.0
32 AUDITORY ATTENTION 7 6.0 1.0 6.0 5.5 7.0 4.0 6.5 6.0 7.0
33 SOUND LOCALIZATION 6 4.4 1.7 4.5 2.0 5.0 3.0 5.0 7.0

34 CONTROL PERCISION 8 5.5 1.5 6.0 3.0 4.0 7.0 !.0 7.0 5.0 7.0
35 RATE CONTROL 7 5.4 1.3 6.0 4.0 5.0 4.0 7.0 5.0. 7.0
36 WRIST-FINGER SPEED 5 4.8 1.5 5.0 3.0 4.0_ 5.0 7.0
37 FINGER DEXTERITY 7 5.6 1.1 6.0 5.0 7.0 4.0 5.0 5.U 7.0
38 MANUAL DEXTERITY 6 5.3 1.0 6.0 5.0 4.0 5.0 5.0 7.0

39 ARM-HAND STEADINESS 7 5.0 1.5 4.0 5.0 7.0 3.0 4.0 5.0 7.0
40 MULTI-LIMB COORDINATION 7 4.3 1.8 6.0 2.0 3.0 3.0 4.0 5.0 7.0

41 EXTENT FLEXIBILITY 7 4.9 1.3 4.0 5.0 6.0 3.0 4.0 5.0 7.0
42DYNAMIC FLEXIBILITY 7 4.3 1.7 51 5 3.5 5.0 4.0 2.0 3.0 7.0
431SPO OF LIMB MOVEMENT 5 5.6 1.' 6.0 6.0 4.0 5.0 7.0
44 GROSS BODY EQUILIBRIUM 6 4.6 1., 5.5 2.0 4.0 4.0 5.0 7.0
45GROSS BODY COORDINAT" 5 4.7 1.6I 5.5 3.0 4.0 4.0 7.0
"46 STATIC STRENGTH 7 5.1 0.7 4.5 6.0 5.0 5.0 4.0 5.0 6.0
47EXPLOSIVE STRENGTH 6 4.5 1.5 4.0 6.0 6.0 2.0 4.0 5.0
48 DYNAMIC STRENGTH 6 4.3 0.9 5.5 4.0 4.0 360 5.0 4.0
49 TRUNK STRENGTH 6 5.2 1.0 6.0 4.0 6.0 6.0 5.0 4.0
5O STAMINA 6 4.4 1.5 4.5 2.0 6.0 6.0 4.0 4.0
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40S 96R RAW AND SUMMARY DATA

"MOS 96R YES MN SO 11 12 13 14 15 134 35 63 62
1 ORAL COMPREHENSION 9 5.9 0.9 6.0 5.0 5.0 7.0 5.0 5.0 7.0 7.0 6.0
2 WRITTEN COMPREMENSION 9 5.6 1.2 6.0 4.0 5.0 7.0 5.0 4.0 7.0 7.0 5.0
3 ORAL EXPRESSION 9 5.8 1.4 7.0 5.0 5.0 7.0 3.0 5.0 7.0 7.0 6.0
4 WRITTEN EXPRESSION 7 5.6 1.3 6.0 4.0 4.0 7.0 6.0 7.0 5.0

5 MEMORIZATION 9 5.6 2.1 6.0 4.0 7.0- 7.0 1.0 4.0 7.0 7.0 7.0
61PROSLEM SENSITIVITY 91 5.3 1.6 7.0 5.0 5.0 6.0 3.0 3.0 7.0 7.0 5.0

8ORGINALITY $ 5.6 1.4 7.0 3.0 5.0 6.0 5.0 7.0 5.0 7.0
8 FLUENCY OF IDEAS 8 5.1 0.6 5.0 4.0 5.0 6.0 5.0 6.0 5.0 5.0
9 FLEXIBILITY OF CLOSURE 9 5.4 1.7 7.0 3.0 4.0 7.0 3.0 5.0 7.0 6.0 7.0

10 SELECTIVE ATTENTION 9 5.7 2.1 6.0 4.0 7.0 7.0 1.0 5.0 7.0 TO. 7.0
11 SPATIAL ORIENTATION 9 5.8 1.5 7.0[ 5.0 7.0 7.0 3.0 5.0 7.0 7.0 4.5
12-VISUALI.ATION ... 9 5.1 1.6 1!1 3.0J 7.0 7.0 3.0 4.0 6.0 4.0 6.0

13 INDUCTIVE REASONING 5.5 1.2 7.0 4.0 6.0 5.0 5.0 7.0 6.0 4.0
14 CATEGORY FLEXIBILITY 8 4.3 1.8 5.0 3.0 5.0 5.0 1.0 7.0 5.0 3.0
15 DEDUCTIVE REASONING 9 4.6 1.8 6.0 4.0 5.0 6.0 1.0 3.0 7.0 5.0 4.0
16 INFORMATION ORDERING 8 5.1 1.8 6.0 5.0 5.0 6.0 1.0 6.0 7.0 5.0

ATH REASONING .. 9 5.1 1.7 7.0 3.0 4.0 6.0 3.0 4.0 7.0 7.0 5.0
ISNUMBER FACILITY 9 5.1 2.0 7.0 4.0 4.0 6.0 1.0 4.0 7.0 7.0 6.0

19 TIME SHARING 9 5.0 2.1 6.0 3.0 5.0 7.0 1.0 4.0 7.0 7.0 S.0
20 SPEED OF CLOSURE 9 5.3 1.? 7.0 4.0 4.0 7.0 3.0 4.0 7.0 5.0 7.0
21 PERCEPTUAL SPO & ACCY 9 5.2 1.6 7.0 4.0 5.0 6.0 3.0 4.0 7.0 7.0 4.0
22-REACTION TIME 9 5.7 2.0 7.0 5.0 7.0 7.0 1.0 5.0 7.0 7.0 5.0
23 CHOICE REACTION TIME 8 6.4 0.7 7.0 6.0 6.0 7.0 5.0 7.0 7.0 6.0

"24 NEAR VISION 9 5.3 1.9 5.0 S.0 7.0 6.0 1.0 4.0 7.0 6.0 7.0
25 PAR VISION 9 5.4 1.9 7.0 5.0 7.0 6.0 1.0 4.0 7.0 6.0 6.0
26 MIGHT VISION 9 6.2 1.41 7.0 6.0 7.0 7.0 3.0 5.0 7.0 7.0 7.0
27 VISUAL COLOR DISC 7 5.4 1.5 6.0 3.0 5.0 6.0 7.0 7.0 4.0
28 PERIPHERAL VISION 9 4.9 2.2 7.0 4.0 7.0 6.0 1.0 3.0 7.0 6.0 3.0
29 DEPTH PERCEPTION 9 4.9 2.2 7.0 3.0 6.0 6.0 1.0 4.0 7.0 7.0 3.0
301GLARE SENSITIVITY 8 5.4 1.6 7.0 4.0 5.0 6.0 3.0 7.0 7.0 4.0

31 GENERAL HEARING 9 6.4 0.9 7.0 7.0 6.0. 7.0 5.0 5.0 7.0 7.0 7.0
32 AUDITORY ATTENTION 9 6.3 1.0 7.0 7.0 5.0 7.0 5.0 5.0 7.0 7.0 7.0
33 SOUND LOCALIZATION 8 5.9 2.2 7.0 7.0 7.0 7.0 1.0 7.0 7.0 4.0

341CONTROL PRECISION 9 5.4 2.0 7.0 4.0 5.0 7.0 1.0 5.0 7.0 7.0 6.0
35RATE CONTROL 9 5.6 1.4 6.0 4.0 5.0 7.0 3.0 5.0 6.0 7.0 7.0
36URIST-FINGER SPEED 9 5.3 2.1 6.0 3.0 7.0 7.0 1.0 5.0 6.0 7.0 6.0
37 FINGER DEXTERITY 9 5.6 1.9 6.0 5.0 7.0 7.0 1.0 5.0 6.0 7.0 6.0
38 MANUAL DEXTERITY 9 5.3 1.8 6.0 5.0 5.0 7.0 1.0 5.0 6.0 7.0 6.0
39ARM-HAND STEADINESS 8 5.4 1.1 5.0 6.0 6.0 5.0 4.0 6.0 7.0 4.0
40 ULTI-LIMB COORDINATION 8 5.9 1.1 7.0 6.0 7.0 7.0 4.0 6.0 S.0 5.0

411EXTENT FLEXIBILITY 7 5.9 1.1 6.0 5.0 6.0 7.0 _7.0 6.0 4.0
42 DYNAMIC FLEXIBILITY 7 5.9 0.9 7.0 5.0 6.0 6.0 7.0 5.0 5.0
43 SPD OF LIMB MOVEMENT 9 4.9 2.0 6.0 5.0 6.0 7.0 1.0 5.0 7.0 3.0 4.0
SGROSS BODY EQUILIBRIUM 8 5.6 1.2 7.0 5.0 6.0 4.0 4.0 6.0 7.0 6.0
45 GROSS BODY COORINATN 7 5.7 1.5 6.0 5.0 7.0 7.0 7.0 3.0 5.0
46 STATIC STRENGTH 9 5.0 1.9 7.0 4.0 4.0 6.0 1.0 5.0 7.0 6.0 5.0
47 EXPLOSIVE STRENGTH 8 4.9 1.5 6.0 4.0 5.0 6.0 4.0 6.0 2,0 6.0
48 DYNAMIC STRENGTH 6 5.8 1.2 6.0 5.0 4.0 6.0 7.0 7.0
491TRUNK STRENGTH 7 5.6 1.0 6.0 5.0 4.0 6.0 5.0 6.0 710
SO STAN11A a 5.8 1.0 5.0 5.0 6.0 6.0 4.0 6.0 . 7.0
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MOS 978 RAW AND SUMMARY. DATA

Nos 97B YES HN So 51 41 82 2 40 69 23 22 2? ?
I ORAL COMPREHENSION 10 6.4 0.8 7.0 6.0 7.0 5.0 7.0 5.0 7.0 6.0 7.0 7.0
2 WRITTEN COMPREHENSION 10 6.2 1.1 7.0 5.0 7.0 4.0 7.0 5.0 7.0 6.0 7.0 7.0
3 ORAL EXPRESSION 10 6.4 1.0 7.0 6.0 7.0 4.0 7.0 6.0 7.0 6.0 7.0 7.0
4 WRITTEN EXPRESSION 10 6.6 0.7 7.0 6.5 7.0 5.0 7.0 6.0 7.0 6.0 7.0 7.0

MEMORIZATION 10 5.5 1.2 7.0 3.5 5.0 4.0 6.0 5.0 6.0 6.0 7.0 5.0
6 PROBLEM SENSITIVITY 9 5.6 1.0 7.0 5.0 5.0 4.0 5.5 6.0 6.0 7.0 5.0

7 ORGINALITY 9 5.4 1.3 6.0 5.0 6.0 2.0 6.0 6.0 6.0 6.0 6.0
_ FLUENCY OF IDEAS 9 5.4 0.9 5.0 5.0 6.0 4.0 6.0 5.0 5.0 6.0 7.0
9 FLEXIBILITY OF CLOSURE 10 4.9 0.7 6.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0 6.0 4.0

10-SELECTIVE ATTENTION 10 5.5 1.0 6.0 5.0 6.0 5.0 4.0 7.0 4.0 6.0 6.0 6.0
11 SPATIAL ORIENTATION 9 4.3 1.0 5.0 4.0 4.0 6.0 3.0 4,0 4.0 6.5 4.0
12 VISUALIZATION 8 4.6 1.5 3.0 5.5 4.0 2.0 6.0 5.0 6.5 5.0

13 INDUCTIVI REASONING 8 5.9 1.0 7.0 6.0 7.0 6.0 4.0 6.0 6.5 5.0
14 CATEGORY FLEXIIILITY 4 5.4 0.8 5.0 5.0 6.5 5.0
150DEDUCTIVE REASONING 10 5.7 1.0 6.0 6.0 7.0 4.0 6.5 5.0 4.0 6.0 6.5 6.0
16 INFORMATION ORDERING 10 5.6 1.0 6.0 5.0 7.0 4.0 6.0 6.0 4.0 5.0 6.5 6.0
17 MATH REASONING 3 4.0 1.7 2.0 5.0 5.0
INUMBER FACILITY 4 3.9 1.7 2.0 3.0 5.0 5.5

19 TIME SHARING 9 5.1 1.2 4.0 4.0 6.01 5.0 6.0 3.0 5.O 6.5 6.0
20SPEED OF CLOSURE 9 5.1 0.8 5.0 4.0 5.0 5.0 5.0 6.0 5.0 6.5 4.0
21 PERCEPTUAL SPO & ACCY 7 4.6 1.4 4.0 4.5 3.0 - 4.0 6.0 7.0 4.0
22 REACTION TIME 3 4.3 2.3 3.0 3.0 7.0
23 CHOICE REACT!ON TIME 6 4.5 1.6 5.0 4.0 5.0 4.0 7.0 2.0

24 NEAR VISION 8 4.3 1.3 3.0 4.0 4.0 3.0 4.0 5.0 7.0 4.0
25 FAR VISION 7 4.1 1.8 3.0 4.5 1.0 4.0 5.0 7.0 4.0
26 MIOHT VISION 8 4.3 1.4 4.0 4.5 4.0 2.0 4.0 5.0 7.0 4.0
27 VISUAL COLOR DISC 6 4.3 1.8 2.0 3.0 5.01 5.0 7.0 4.0
28 PERIPHERAL VISION 6 4.5 1.4 4.0 4.0 3.0 5.0 7.0 4.0
29,DEPTH PERCEPTION 7 4.1 1.5 3.0 4.0 3.0 3.0 5.0 7.0 4.0
30 GLARE SENSITIVITY 5 4.0 2.0 2.0 3.5 2.5 5.0 7.0 1

31 GENERAL HEARING 9 4.2 1.5 4.0 4.5. 2.5 6.0 3.0 3.0 5.0 7.0 3.0
32 AUDITORY ATTENTION 9 5.1 1.4 5.0 4.5 6.0 3.0 6.0 5.0 3.0 6.0 7.0
33 SOUND LOCALIZATION 5 4.8 1.5 4.0 5.0 3.0 5.0 7.0

34 CONTROL PRECISION 3 4.8 1.8 3.0 5.0 6.5
35 RATE CONTROL 2 4.5 2.1 3.0 6.0
36 WRIST-FINGER SPEED 7 4.4 1.7 2.0 6.0 5.0 5.0 2.0 6.0 5.0
37 FINGER DEXTERITY 9 4.1 1.5 2.0 5.0 5.0 2.0 4.0 3.0 5.0 6.0 5.0
38 MANUAL DEXTERITY 7 4.6 1.0 4.0 5.0 4.0 3.0 5.0 6.0 5.0

39ARM-RAND STEADINESS 3 5.0 2.0 3.0 5.0 7.0

40MULTI-LIMB COORDINATION 6 4.0 1.8 2.0 4.0 3.0 3.0 5.0 7.0

41 EXTENT FLEXIBILITY 3 4.0 2.6 2.0 - 3.0 7.0
42 DYNAMIC FLEXIBILITY 3 4.7 2.5 2.0 5, 5.0 7.0
43 1SP OF LIME MOVEMENT 1 7.0 NM 1 7.0

" 4ROVE BODY EQUILISRIUN 3 4.7 2.5 2.0--.0 7.0
45 GROSS BODY COORDINATN 3 5.0 2.0 3.0 3.0 7.0
46 STATIC STRENGTH 2 5.5 0.7 5.0 6.0
47 _XPLOSV_ STRENGTH 2 6.0 1.4 5.0 7.0
4_ DYNAMIC STREMUT_ 3 _.0 2.0 3.0 5.0 7.0
49TRUNK STRENGTH 2i 5.5 0.7 5.0 6.0

0ISTA_41NA 4_ 4.9 1.0 5.0 3.5 5.0 6.0
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NO$ 97• RAW AND SUMMARY DATA

NOS 9TE YES MN SO 1 19 25 18 31 10 73 20 18 26
1 ORAL COMPREHENSION 10 6.7 0.5 7.0 6.0 7.0 7.0 6.0 7.0 7.0 6.0 7.0 7.0
2 WRITTEN COMPREHENSION 10 6.3 0.8 5.0 6.0 7.0 6.0 5.0 6.5 7.0 6.0 7.0 7.0
3 ORAL EXPRESSION 10 6.7 0.5 7.0 6.0 7.0 7.0 6.0 7.0 7.0 6.0 7.0 T.0
4 WRITTEN EXPRESSION 10 6.4 0.7 5.0 6.0 7.0 6.0 6.0 6.5 7.0 6.0 7.0 7.0

5 NEMORIZATION 9 5.8 1.1 4.0 .01 5.0 6.0 7.0 S.0 7.0 6.0 7.0
6 PROBLEM SENSITIVITY 9 5.6 0.9 5.0 5.0 6.0 5.01 7.0 5.0 5.0 5.0 7.0
7 ORGINALITY 9 5.6 1.1 6.0 5.0 5.0 7.0 3.5 6.0 6.0 5.0 7.0
8 FLUENCY OF IDEAS 9 5.7 1.2 5.0 5.0 6.0 6.0 6.0 7.0 6.0 3.0 7.0
9 FLEXIBILITY OF CLOSURE 8 5.3 1.4 5.0 5.0 7.0 4.0 3.0 6.0 5.0 7.0

101SELECTIVE ATTENTION 10 5.8 1.1 7.0 5.0 5.0 5.0 4.0 7.0 7.0 6.0 5.0 7.0
11 SPATIAL ORIENTATION 8 4.6 1.2 4.0 4.0 6.0 3.0 6.0 6.0 4.0 4.01
12 VISUALIZATION 5 5.7 1.6 3.0 6.0 5.5 7.0 7.0

"13 INDUCTIVE REASONING 9 5.6 1.9 ?.0 5.0 7.0 7.0 5.0 5.0 6.0 1.0 7.0
14 CATEGORY FLEXIBILITY 7 4.1 1.5 3.0 4.0 6.0 4.0 4.0 2.0 6.0
15 DEDUCTIVE REASONING 10 5.8 1.3 6.0 5.0 7.0 6.0 6.5 3.0 5.0 7.0 5.0 7.0
16 INFORMATION ORDERING 10 5.2 1.1 5.0 5.0 6.0 5.0 4.5 3.0 5.0 6.0 5.0 7.0
17 MATH REASONHING 4 3.5 0.6 4.0 4.0 1 3.0 3.0
18 NUMBER FACILITY 6 4.2 1.8 2.0 5.0 5.0 3.0 3.0 7.0

19 TIME SHARING $1 4.9 1.5 5.0 3.0 6.0 2.5 6.01 5.0 5.0 7.0
20 SPEED OF CLOSURE 9 5.3 1.4 6.0 4.0 6.0 7.0 6.0 4.0 5.0 3.0 7.0
21 PERCEPTUAL SPO & ACCY 9 5.0 1.2 6.0 5.0 6.0 5.0 5.0 4.0 4.0 3.0 7.0
22 REACTION TIME 2 1.5 0.7 1.0 2.0
23 CHOICE REACTION TIME ,1 2.0 1 2.0

24 NEAR VISION S 4.6 1.7 4.0. 6.0 2.0 5.0 3.0 4.0 6.0 _ 7.0
25 FAR VISION 5 2.4 1.5 1.0 5.0 2.0 2.0 2.0
26 NIGHT VISION 6 3.8 1.0 2.0 4.0 4.0 " 5.0 4.0 4.0
27VISUAL COLOR DISC 7 3.5 1.3 1.0 5.0 4.0 2.5 4.0 4.0 4.0
28 PERIPHERAL VISION 5 3.4 2.5 1,0 6.0 6.0 1.0 3.0
29 DEPTH PERCEPTION 2 1.5 0.7 2,0 1.0
30 GLARE SENSITIVITY 4 2.4 1.3 2.5 4.0 2.0 1.0

31 GENERAL HEARING 10 4.8 1.7 6.0 5.0 7.0 6.0 3.0 3.0 6.0 6.0 2.0 4.0
32 AUDITORY ATTENTION 9 5.7 1.1 7.0 4.0 7.0 5.0 5.0 5.0 5.0 6.0 7.0
33 SOUND LOCALIZATION 2 3.5 0.7 3.0 0 4.0

34 CONTROL PRECISION 2 1.5 0.7 ? .0 1.0
35 RATE CONTROL 1 1.0 1.0
36WR1IT-FINGER SPEED 7 3.6 1.9 2.0 5.0 6.0 5.0 4.0 2.0 1.0

_37 FINGER DEXTERITY 6 4.2 1.6 4.0 5,0 5.0 5.0 5.0 1.0
38 MANUAL DEXTERITY 3 3.7 2.3 5.0 5.0 1.0
39 ARM-HAND STEADINESS 2 2.5 2.1 - 4.0 1.0
40 MULTI-LIMB COORDINATION 2 2.5 2.1 4.0 1.0
41 EXTENT FLEXIBILITY 4 2.5 1.2 2.0 3.5 3.5 1.0

42 DYNAMIC FLEXIBILITY 1 1.0 1.0
43 SPO OF LIMB MOVEMENT 1 1.0 1.0
44 GROSS BODY EGUILIBRIUM 1 1.0 1.0
45 GROSS BODY COORDINATN 3 2.2 1.3 2.0 3.5 1.0
46 STATIC STRENGTH 2 2.3 1.8 3.5 1.0
47 EXPLOSIVE STRENGTH 2 2.5 2.1 4.0 1.0
48 DYNAMIC STRENGTH 2 1.5 1.1 2.5 1.0
49 TRUNK STRENGTH 2 2.0 1.4 3.0 1.0
50 1TAMINA 1.0 1.0



MO$ 97G RAW AND SUMMARY DATA

A . C D E F 0 N I J K L N N
S MOS 97G YES MN So 17 72 19? 58 52 3 81 79 80

2 1 ORAL COMPREHENSION 9 6.0 1.0 4.0 6.0 7.0 6.5 6.5 7.0 5.8 6.0 5.0
3 . 2 WRITTEN CO4PREHENSION 9 6.3 0.7 7.0 6.0 7.0 6.5 6.5 7.0 6.1 6.0 5.0
4 3 ORAL EXPRESSION 9 6.3 0.7 6.0 6.0 7.0 6.5 6.5 7.0 7.0 6.0 5.0
5 4 WRITTEN EXPRESSION 9 6.2 0.8 7.0 5.5 7.0 6.5 6.5 7.0 5.5 6.0 5.0
_6 I 1 1
7 5 MENORI ZATION 9 5.2 1.3 5.0 4.0 7.0 6.5 5.5 6.0 5.7 4.0 3.0
8 a 6 PROBLEM SENSITIVITY 9 S.5 0.8 4.0 6.0 6.0 6.5 6.0 5.0 5.2 6.0 5.0
9 7 ORGINALITY ,8 5.5 1.4 3.0 4.0 7.0 6.5 6.0 5.0 6.1 6.0
10 V FLUENCY OF IDEAS 8 5.8 0.9 4.0 5.0 7.0 6.0 6.5 6.0 5 6.0
11 9 FLEXIBILITY OF CLOSURE 8 5.9 1.2 7.0 4.0 5.0 7.0 7.0 5.0 6.9 5.0
12 10 SELECTIVE ATTENTION 9 5.8 0.8 5.0 6.0 5.0 7.0 7.0 5.0 6.2 6.0 5.0
13 11 SPATIAL ORIENTATION 8 5.31 0.9 6.0 4.0 5.0 7.0 5.0 5.0 5.11 5.0
14 12 VISUALIZATION 7 6.0 1.0 -. 5.0. 7.0 7.0 7.0 6.3 5.0 5.0
151

16 13 INDUCTIVE REASONING ... 8 6.3 0.7 7,0 6.0 7.0 6.0 7.0 6.4 6.0 5.0
17 141CATEGORY FLEXIBILITY 7 5.5 0.9 5.0 4.0 6.5 6.0 5.0 6.1 6.0
18 15 DEDUCTIVE REASONING 9 6.0 1.2 7.0 6.0 6.0 7.10 6.0 7.0 5.9 6.0 3.0
19 16 INFORMATION ORDERING 9 5.6 1.4 7.0 5.0 4.0 7.0 6.0 7.0 5.2 6.0 3.0
20 17 MATH REASONING 8 4.6 1.2 3.0 4.0 6.0 5.0 5.0 5.9 3.0 5.0
21 18 ISUNBER FACILITY , 7 5.5 0.9 5.0 6.0 6.0 6.5 4.0 6.0 5..0
221
23 19 TIME SHARING - 8 5.7 1.0 4.0 5.0 5.0 6.5 6.5 7.0 6.3 5.0
24 20EPEED OF CLOSURE 8 6j.1 1.0 7.0 7.0 5.0 ?.0 6.0 5.0 7.0 1 5.0
25 21 PERCEPTUAL SPO & ,CCY 9 5.8 1.4 7.0 7.0 7.0 6.5 5.5 6.0 6.5 4.0 3.0
26 22REACTION TIME 6 ,4.5 1.0 3.0 40 . . .0 5.0 5 6.0 4.0
27 23CHOICE REACTION TIME 8 4.2 1.3 3.0 4.0 6.0 5.0 5.0 2.0 4.5 4.0
28
2 24 NEAR VISION 7 4.7 1.7 5.0 4.0 6.0 6.5 2.0 6.1 3.0
30 25 FAR VISION 6 4.7 1.0 5.0 4.0 6.0 5.0 5.2 3.0
31 26 NIGHT VISION 7 4.6 1.6 5.0 4.0 " 6.0 6.0 2.0 6.0 3.0
32 27VISUAL COLOR DISC 6 5.2 0.8 5.0 4.0 6.0 6.0 5.0 4.9 1
33 28 PERIPHERAL VISION 4 5.0 0.9 4.0 6.0 4.5 5.6_
34 Z9DEPTH PIRCEPTION 6 5.0 1.3 5.0 4.0 6.0 6.0 6.1 3.0
35 30 GLARE SENSITIVITY 4.7 0.5 4.0 5.0 5.0 4- 9
361

37 31 GENERAL HEARING 8 5.9 0.8 5.0 5.0 5.0 6.5 7.0 6.9 6.0 6.0
38 321AUDITORY ATTENTION 8 5.9 0.7 5.0 6.0 5.0 6.5 6.0 6.9 6.0 6.0
391 33 SOUND LOCALIZATION 6 5.4 1.0 4.0 6.0 5.0 5.5 6.8 5.0
40

41 341CONTROL PRECISION 7 4.9 1.1 6.0 4.0 5.0 5.0 6.0 5.2 3.0
42 351RATE CONTROL 5 4.7 0.8 4.0 5.0 4.5 6.0 4.1 1
43 36 WRIST-FINGER SPEED 7 4.5 1.5 2.0 5.0 6.5 5.0 5.2 3.0 5.0
"44 37 FINGER DEXTERITY 6 4.5 1.6 2.0 6.0 6.0 4.7 3.01 5.0
45 38 MANUAL DEXTERITY 7 4.2 1.5 2.0 5.0 6.0 5.0 5.2 3.0 3.0
4 39ARM-HANO STEADINESS 5 4.2 1.5 4.0 2.0 4.0 5.5 5.6
47 40 MULTI-LIME COORDINATION 6 4.2 1.2 4.0 2.0 5.0 4.0 5.5 4.9
48
49 41 EXTENT FLEXIBILITY 6 4.4 1.3 5.0 2.o 5.0 4.0 5.0 5.5
50 42 DYNAMIC FLEXIBILITY 4 3.6 1.3 2.0 4.0 5.0 3.2 _

51 43 SPC OF LIMB MOVEMENT 6 4.0 1.3 3.0 2.0 5.0 4.0 5.5_ 4.2
521 44 GROSS BODY EQUILIBRIUM 4 3.8 0.9 3.01 4.0 5.0 3.21
53 45 GROSS BODY CO0RDINATN 4 3.9 0.9 3.0 4.0 5.0 3.4
541 46 STATIC STRENGTH 8 4.0 1.2 5.0 2.0 5.0 4.0 5.5 3.0 4.2 3.0
55 47 EXPLOsIVE STRENGTH 4 3.9 1.4 2.0 , i a.0 5.5 4.1
561 48 DYNAMIC STRENGTH 4 4.4 1._ 2.0 4.0 5.5 6.1
57 49TRUNK STRENGTH 4 4.5 1.9 2.0. 4.0 5.5 6.3
58 SOSTANINA 6 3.5 1.7 2.0 4.0 5.5 5.5 2.0
59 1 . .

D-3



Appendix E

Part C Data

E-I



MOs 961 Part C SIummry Date

Mos 966 (N) - Plan let-Up CoLlect M~ Anssyze Intoes*t Preore Dissm
1 ORAL COMPREHENSION 5.9 5.4 4.6
2 WRITTEN COMPREHENSION 6.4 6.0 5.4 5.4 5.7
3 ORAL EXPRESSION 6.1 6.2
4 WRITTEN EXPRESSION 5.3 5.6 5.7 6.7

5 MEMORIZATION 4.4 4.6
6 PROBLEM SENSITIVITY 5.0 5.0 5.6
70ORGINALITY

8 FLUENCY OF IDEAS 4.8 4.0 3.5
9 FLEXIBILITY OF CLOSURE

10 SELECTIVE ATTENTION
1I SPATIAL ORIENTATION

12 visuAL_ __.ATIo_ 5.6

,13 INDUCTIVE REASONING _.. 5.8 ....
141CATEGORY FLEXIBIILITY ..

15 DEDUCTIVE REASONING 4.9 6.0 6.1
16 INFORMATION ORDERING 4.9

17 MATHI REACONINO
IS EUMTER FACILITY . .........

19 TIME SHARING
2047 0XP1 OF CLOSURE
,21 PERCEPTUAL 8PD &, ACCY

;22; REACTIONI TIME,

23 CHOICE SREACTHON TIME

241 NEAR VISION

25 FAR VISION
26 MIG.HT VISION
27'VISUAL COLOR DISC€

28 PERIPHERAL VISION
29 DEPTH PERCEPTION

309 LARN STENGITTIVITY

31 GENERAL HEARING

32 AUD ITORY ATTENT ION
33 SlOUND LOCAL IZAT ION! .

34 CONTROL, PRECISION

35 NATE CONTROL
36WR, I |T,- F~iNOR SPEElD

37 FIN0ER DEXTE.RITY8 MANUAL DEXTEIRITY
39 ARM-HAND IITEADINIESS
40MU•LTI-L.MB COORINATION

4111XTENT FLEIBx~ILITY.
42+ DYNAMIC FLEXIBILITY
43 IPD OF LIMB MOVEMENT

O3 RO$$I BODY EQUILIBIRIUMI _.
45 GROSSI BODY COORDINATN

S6IITAT.IC IITRENGTH
11? EXPLIOSIVE $TRIMOTH ...
48 DYNAMIC STENTlMtH
49 TRUNK IITRiMOTH
50 STAMINA

"Stan' 5.41 ,5.0i 5.71 5.21 5.71 5.51 4.8 5.3
s.d.ý 0.71 0.41 0.,1 0.21- 0.61 0.9! =1.7



NOI 960 Part C Sumry Date

MPS 960 (NCoL) Pl~a set-Up CoLlect Manage Analyze Interpret Prere Discso
I ORAL COMPREHENSION 5.4 4.8 4.5 1 4.9
2 WRITTEN COMPREHENSION 5.8 5.5 6.2 6.2
3 ORAL EXPRESSION 5.6 5.4 6.6

4 WRITTEN EXPRESSION 5.8 5.1 5.2 6.1 6.9 6.8

-5 MEMORIZATION 6.4 6.3

6 PROBLEM SENSITIVITY 4.3 5.3
7 ORGIMALITY
8 FLUENCY OF IDEAS
9 FLEXIBILITY, OF CLOSURE "

10 SELECTIVE ATTENTION 5.9 5.8 6.1 5.9 5.6
11 SPATIAL ORIENTATION... |
12 VISUALIZATION

13 INDUCTIVE R.EASONING

14 CATEGORY FLEXIBILITY

15 DEDUCTIV RESNG 6.4 6.8
16 INFORMATION ORDERING ,.1 4.6 5.6 5.6 6.2 5.4
1714ATH REASONING 6.7 6.8

18 NUMBER FACILITY 5.2 5.0 6.4 6.2

19 TIME SHARING 5.9
20 SPEED OF CLOSURE

21 PERCEPTUAL..PQ & ACOY 66.1 6.3 5.0 4.722 REACTION TIMHE I'

2 CHOICE REACTION TIME

24 NEAR VISION _..6.8 6.6 ... ....
25 FAR VISION 6.4 6.4
26S NIGHT VISION
27 VISUAL COLOR DISC
28 PERIPHERAL VISION

29 DEPTH PERCEPTION 6.8 6.9
34C1LARE T ENEITIVITY

31 01ENERAL HEARING ,

32 AUDYNITORY ATTENTION
33 BOUND LOCALIZATION

34i CONTROL PRECISION

45 RA, E CONTROL N.,
36WIST-F INGE.R SPEED......

37 FINGER DEXTERITY
3 MANUAL DEXTERITY
39 ARM-HAND ST.E.ADINESS

40 MOBLTI-LIM COORDINATION

411EXTENT FLEX(IBILITY'

42JOYNAMIC FLE.XIBILITY.
43 SmI) Of LinE KO14ENET

I4GROSS BODY EQUILIBIUMI.•
49 0RO11 BODY COCRDINATN

"46 STATIC STRENGTH
4? EXPLOSIVE STRENGTH
48,DYNANC STRENTH
491TRUNK STRENGTH
50 $TANI NA. ..

Mean 5.5 5.0 5.5 5.2 6.3 6.3 5.7 6.0

s.d. 0.3 0.3 0.6 0.7 0.5 0.5 0.8 1.2

E-3



M08 96N Part C Summary Date

weS96N (MNT.) P~lan SetL~p Cottect Imange Anlyz Interpret Proor Diatom
I ORAL COMPREHENSION $.1 4.9 1________ ________ 4.3
2 WRITYEN COMPREHENSION 4.9 4.9 ___ _ ___ ________ 3.6

3 ORAL EXPRESSION 4.4 5.5 4______ .41
4 WRITTEN EXPRESSION 4.3 _________ ____3.0 3.6

5 MEMORIZATION 6.9 4.4 _ __ ____

6 PROBLEM SENSITIVITY _____4.6 ____ ________

8 FLUENCY OF IDEAS 3.7 ___ ____ _ __ ____ ____

9 FLEXIBILITY OF CLOSURE _ ____ _____5.1 _ _______________________

10 ELCTVEA7ENIO 5.3 ____ ____ ____ ____

11 _________ SPATIAL ORIENTATIO 5.6 _ __ ____ ____ ____

13_NC___RESOIN 3.7 ____ ________

141CATEGORY FLEXIBILITY _____ _____ _____ _____ ____ _ _____ _____

"I5DEDUJCT I V REASONI NG 4.4 4.1___ __ ____ _____ ____

16 INFOR1MATION ORDERING 4.9 4.9 ____ ________

IT MATH REASONING 3.6 3.4 ________ ___

M6 NUMBER FACILITY 4.0 ____ ____ ____

19lTIME SHARING _____4.1 4.8 ____ ____

201 SPEED OF CLOSUARE ____ ___ 4.7
211PERCEPTUAL SPI) & ACCY _ ____ -5.4_____-

221REACTION TIME_____ ________ _______

23 CHOICE REACTION TIME _____5.1 ____

24 HEAR VISION 4.3 1.31____ ____

25 FAR VISION 6.41____ ____ ____ ____

26 NIGHT VISION 6.1_____ __ __ ________

27 VISUAL COLOR DISC _ ___ ____5.5 ________

28 PERIPHERAL VISION _ ___ _____5.9_____ ____

29 DEPTH PERCEPTION _____5.4 ____ - ____

30 GLARE SENSITIVITY _____5.1 ____ ____ ____ ____ ____

31 GENERAL HEARING _ ___ _____5.5 ____ ________

321AIDITORY ATTENTION__ _ ___ _ _ __ _ _ _ _ _ _ _ _ _ _

33 SOUND LOCALIZATION__ _ _ __ _ _ __ _ _ __ _ _ __ _ _ _ _ _ _ _ _ _ _

3__ONROPRCIIO 4.1 ____ ____ ____

35RATEICOSTRENTOL___ ____

4? EPOIVTFNER STRENGTD____ ____ ___

350N-HN STAMIA ADINESS_____

41d 0.5EN 0.6IILT 1.16____ .

42.DYAMICFLEXIILIT



NOS 9WE Part C S4W )ry Data

MOG 961 (NKiS) Plan etUp -cuutlect Ma Anraye Interpret Prpero pit$"
1 ORAL COMPREHENSION 4.. 0. .__. 4.3 4.6
2 WRITTEN COMPREHENSION 5.4 4.3 5.3 5.1 5.3 5.6 4.3 4.6
3 ORAL EXPRESSION c.. 4.7 4.6 5.1 5.4 5.5 5.2 5.3
4 WRITTEN EXPRESSION - 5.0 . . 5.7

5 MEMORIZATION .... 5.4 5.3 5.3
6 PROBLEM Sf.S'rTIVITY 4.9 5.7' 5.0 4.6 4.8 4.6
',Y •RC*4AL1TY_

6 FLUENCY OF IDEAS ....
9 FLEXIILITY OF CLOSURE 5.2 4.6 5.3 "

10 SELECT5V6 ATTENTION .. 5. 5.4 5.4
11 SPATIAL ORIENTATION 5.7 5.4
,12 VISUAL ZATION .,2'"'' 5.8 . 5.3 ..... .

13 INDUCTIVE! RIASONING.. . . 5.31
141CATEGORY FLEXIBILITY ...

15 DEDUCTIVE REASONING 5.0 .. _4.6

16 INFORMATION ORDERING
17 MATH REASONINo 5.1 6.8 6.8 4.4 4.8 4.2
18 NURSER FACILITY 4.7 , 4.8 4.7 4.7 4.5

19 TIME SHARING 5.4 4.9 ._ _.9- 4.9
20 SPEED OF CLOSURE ,.. 4.8 4.7
21 PERCEPTUAL SPO & ACCY ... .. 5.4 4.9 4.4 4.4

52 REACTION TIME .. 5 5.3 5.0 4.9 4.6 5.3
23 CHOICE REACTION..T.I.ME 6.1

24 NEAR VISIO 4.6 4.9 __"_,_4.5 4.4
25 FAR VISION 5.1
.6 NIGHT VISION 5.9 S.6 5.6
27 VISUAL COLOR DISC

28 PERIPHERAL VISION 5.4
29 DEPTH PERCEPTION 5.0 5.3 ...... ._
30 GLARE SENSITIVITY .,4.7 4.6 ......

31__ NERAL HEARING 5.9 5.4
.321AUDITORY ATTENTION .5,.
,33120UMD LOCALIZATION ... .56 ..

34 CONTROL PRECISION 5.6 ..... _5.1 4.3 4.4
35 RATE CONTROL 5.4 5.0
36 WRIST-FINGER SPEED "' 5.6 5.8 .... .
37 FINGER DEXTERITY 5.4 5.8 , . _ 4.8 , ,
3MANUAL DEXTERITY 5.6
39 ARM-HAND STEADINESS 5.3 _

40(MULTI-LINM COORDINATION 5.9

41,EXTENT FLEXIBILITY.

42 DYNAmIC FLEXIBIL.TY _

43 SPO OF LIMB MOVEMENT ..... 5.2 5.8
"•44ROSS BODY EQUILI.RIUNM _5.1
45 0ROSS BODY COORDINATN.
"46 STATIC STRENGTH 5.7
4" EXPLOSIVE STRENGTH . 5.7
48 DYNAMIC STRENGTH ""_I
49 TRUNK STRENGTH
50 STAMINA

%*a 5.1 .21 5.4 ,.1 5.0 S., 4.8 ,.ý
0.31 m.d. .3 0.5 0.4 0.4 0.3 .0.4 0.3. 0.4

E-•3



NOS 9713 Part C Simry Data

Nosa 971 (NIPS)_ Pton Set-Up CoLLect 'aMnage AnaLyze Interpret Prepare D1eam
I ORAL COMPREHENSION 1.2 1 5.6 ...
2 WRITTEN COMPREHENSION 5.5 5.9
3 ORAL EXPRESSION 4.6 5.0 5.2 5.3
SRITTEN EXPRESION 5.2 4.6 5.3 6.3 5.2

5 M.EMORIZATION ...
6 PROSLEM SENSITIVITY 4.9 4.8 5.1 . ...
7 ONGINALITT
8 FLUENCY OF IDEAS

91FLEXIBILITY OF CLOSURE 15.3 4.6
10_ SELECTIVE ATTENTION _.6 - 4.6
11 SPATIAL ORIENTATION 5.81"'
12 VISUAL IZATION DC.....
.'.3 INDCUCT.IVE REASN ING. . .. ,,'
14 CATEGORY FLEXIBILITY.,

29 DEDUCTIVE REATON 5.._ 5. ""__.8 ...... __.716 INFORMATION ORDERING 5.5 ,,4.1 "5.2 5.6

I? KATH REASONING.....
,18 NUMBER FACILITY ... ..

139 TIE SHAENI20 SPIED OF,,CLOSURE 4".5 4.5...

21 PERCEPTUAL IPO & ACCY
2,2 REACTION TIME
23 CHOICE REACTION TIME _""

24INEAR VISION ,m ,,

25 FAR VISION
26 NIGHT VISION

2 VISUALT COLOR DISC
28 PERIPHERAL VISION
29 DEPTH PERCEPTION ,,

30 CLARE SENSITIVITY ...............

31 GENERAL HEAR.ING_

32 AUD17OIY ATTENTION _ _

33 SOUND LOCALIZATION

34 COTO PRECISION
.5 RATE CONTROL
36WIST-FICS R SPEED.......
3_7. FINGER DEXTERITY ... .1
38 MANUAL DEXTERITY

39 ARM-HAND STEAINGES
40 SLTI-LIMI COORDINA,_TION

41-' EXTENT, FLEXIBILITY

M2e..5M.iC F5EXI5ILITY5. .
43 SPD OF LIMB MOVEMENT
" GOSOS BODY EQUILIBRIUM

.5 ROll. 1.OD0Y COO5DINATN1.1.0.
"6 STATIC STRENGTH
47 EXPLOS.IVE STRENGTH
48 DYNAMIC STRENGTH
49 TRUNK STRENGTH,
503 STAMINA

•Mean 4.8 5,.01 3.9 5.2 5.1 5.2 5.3 5.3

s.d., 0.6. 1.6 0.0 0.5 0.51 1.11 0.1

E-6

l I l I



MOB 97E Part C Suomry Data

MW 971! (N1-8) Plan set-Up Collect - nmse AnaLyze Interpret Prepare Disuem
I ORAL COMPREHENSION 6.1 5.3 7-L.0 5.1 4.4 4.6 4.2 5.0
2 WRITTEN COMPREHENSION 5.9 5.8 5.8 4.8 4.9 4.5 5.2 5.7
3 ORAL EXPRESSION 5.0 4.7 6.9 4.6 4.5 4.3 4.4 5.5
4 WRITTEN EXPRESSION 5.0 4.5 5.2 6.0 5.2 4.1 5.9 6.0

SMEMORIZATION 6.0 5.6 6.0 5.2 5.2 4.5 4.0 4.0
6 PROBLEM SENSITIVITY 4.8 4.1 5.2 4.5 4.5 4.7 4.3 4.1
7.ORGINALITY 5.2 4.8 6.1 4.0 4.3 4.3 4.5 4.5
8 FLUENCY OF IDEAS 5.0 4.1 5.5 3.8 3.7 5.0 4.7 4.8
9 FLEXIBILITY OF CLOSURE

10 SELECTIVE ATTENTION 4.3 3.6 6.4 4.7 4.3 3.8 4.5 4.1
11 SPATIAL ORIENTATION 4.9
12 VISUALIZATION..

13 INDUCTIVE REASONING 5.5 4.6 5.8 5.2 5.6 5.6 5.3 4,0

"14 CATEGORY FLEXIBILITY _.5 4.6 5_.__ .5 34

15 DEDUCTIVE REASONING 5.0 4.4 5.6 4.7 4.9 5.0 4.4 4.5
16 INFORMATION ORDERING 4.4 4.2 4.8 4.8 4.0 3.6 4,7 4.0
17 MATH REASONING I
18 NUMBER FACILITY 4.8

19 TIME SHARING 4.6 4.5 5.0
20 SPEED OF CLOSURE 4.8 4.6 6.1 5.0 4.6 4.0 3.5
21 PERCEPTUAL SPO & ACCY 5.6
22 REACTION TIME
23 CHOICE REACTION TIME , _,,

24 NEAR VISION 5.0
25 FAR VISION..
26 NIGHT VISION

27 VISUAL COLOR DISC
28 PERIPHERAL VISION --. _ _ _ _ __

29 DEPTH PERCEPTION
30 CLARE SENSITIVITY

3M GENERAL HEARING 2.31 2.3 5.4 2.4 2.5 3.1 2.3 2.7

32 AUDITORY ATTENTION 3.0 3.0 5.7 3.8 4.2 3.2 3.0 3.1
33 SOUND LOCALIZATION

34 CONTROL PRECISION
35 RATE CONTROL

50 IST-FINGER SPEED_ _..
37 FINGER DEXTERITY
38 MANUAL DEXTERITY ..
39 ARM-HAND STEADINESS
40] MULTI-LINGB COORDINATION

41 EXTENT FLEXIBI.LITY
42 DYNAMIC FLEXIBILITY
43 SPI) or Lime MOVEMENT
" GROSS BODY EQUJILIBRIUM
451 0R0SS BODY COORDIMATN
46 STATIC STRENGTH
4.?_ EXPLOSIVE STRENGTH . ....
4 DYNAMIC STRENGTH
49 TRUNK STRENGTH
50 STAMINA

"mean 4.8 4.4 5.6 4.61 4.5 4.3 4.4 4.4
o~d. 1.0 0.9 0.6 0.8 0.7 0.71 0.9 0.9j

E-7.
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NOS 97G Part C Sumanry Data

NO$ 970 (N)m8) PLan set-Up CoLLect Menage AnaLyze Interpret Prepare DiO.om
I ORAL COMPREHENSION 5.3 4.8 5.8 5.3 5,91 5.9 6.1 5.4
21WRITTEN COMPREHENSION 5.7 5.3 6.1 6.1 5.9 6.0 6.6 5.7
3 ORAL EXPRESSION 6.0 6.0 5.0 5.3 5.7 4.5 5.5 6.7
4 WRITTEN EXPRESSION 5.9 5.2 5.8 5.4 6.1 5.7 6.4 5.2

-5 MEORI ZATION 5.3 4.4 4.5 5.2 4.0 4.7 4.1 4.0
6 PROBLEM SENSITIVITY 5.3 5.4 5.3 5.4 6.0 5.5 5.1 4.7
70ROIHALITY 5.4 5.4 5.6 4.9 5.5 5.1 5.1 4.8
8 FLUENCY OF IDEAS 5.1 5.4 4.9 4.4 5.5 5.5 4.5 4.0
9 FLEXIBILITY OF CLOSURE 4.8 4.6 5.8 5.1 6.5 6.6 5.2 5.0

10 SELECTIVE ATTENTION 5.1 5.4 6.1 5.4 6.3 6.2 5.0 4.3
11 SPATIAL ORIENTATION 3.9 4.9 3.9 3.6 4.9 4.7 3.2 3.2

.12 VISUALIZA•TION

13 INDUCTIVE REASONING 5.3 5.0 6.5 6.1 6.4 6.2 5.7 4.9
14 CATEGORY FLEXIBILITY 1
15 DEDUCTIVE REASONING 5.8 5.3 5.6 5.4 5.8 5.5 5.5 4.8
16 INFO•MATION ORDERING 4.8 4.7 5.1 5.2 5.0 4.9 5.1 4.8
17 MATH REASONING 4.4 4.3 5.1 4.4 4.9 4.6 ,;4.2 3.8
18 NUMBER FACILITY ......

19 TINE SHARING 5.4 5.3 6.0 5.3 5.9 6.0 5.4 4.9
20 SPEED OF CLOSURE 4.9 4.9 6.3 6.0 6.5 6.1 5.3 4.8
21 PERCEPTUAL SPO & ACCY 4.2 4.4 5.1 4.5 5.6 5.4 4.9 4.3
22 REACTION TIME
23 CHOICE REACTION TIME 3.2 4.4 4.4 3.8

24 NEAR VISION
25 FAR VISION
26 NIGHT VISION
27 VISUAL COLOR DISC "
28 PERIPHERAL VISION
29 DEPTH PERCEPTION ,,_,,,,
30 CLARE SENSITIVITY

31 GENERAL HEARING 3.8 3.9 5.9 4.7 5.9 5.5 4.2 4.0
32 AUDITORY ATTENTION 4.4 6.1 5.7 6.1 6.1 4.8 4.3
33 SOUND LOCALIZATION

34 CONTROL PRECISION
35 RATE CONTROL.

6 WRIST-FINGER 0PEED0
37 FINGER DEXTERITY
38 MANUAL DEXTERITY
39 ARM-HAND STEADINESS
4,0 MULTI-LIMB COORDINATION

41 EXTENT FLEXIBILITY .
421 DYNAMIC FLE.XIBILITY
4311PO OF LIMB MOVEMENT
" GROSS BODY EQUILIBRIUM
45 GROSS BODY CGORD INATH ..
"6 STATIC STRENGTH
47 EXPLOSIVE STRENGTH"

_48_ DYNAN I C STRENGTH

49,TRUNK STRENGTH4
50 STAM INA

M... ean 5.1 4.9 5.5 5.•1 5.6 5.5 .5.1 4.7

s...Id,! 0,t6 0.6. 0.,7 0.6 0.,7_ 0,6 0.8 0.8


